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Abstract 



In a DRAM having a capacitor-over-bitline structure in which the capacitive insulating film of an information storing 
capacitive element C is formed of a high dielectric material such as Ta205 (tantalum oxide) film 46, the portions of 
bit lines BL and first-layer interconnect lines 23 to 26 of a peripheral circuit which are in contact with at least an 
underlying silicon oxide film 28 are formed of a W film, the bit lines BL and the interconnect lines 23 to 26 being 
arranged below the information storing capacitive element C, whereby the adhesion at the interface between the bit 
lines BL and the interconnect lines 23 to 26 and the silicon oxide film is improved in terms of high-temperature heat 
treatment to be performed when the capacitive insulating film is being formed 
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*KIPRIS(S^H^5jgS) t t III 01 XI 3/56 

BL u'lHAj, c §fl^§ 

MARY0||sa|cHa)|o|,MC D||SLa|-a 

Qn n *H « g MISFET.Qpp *H a S MISFET 

QstHlfial-i MISFET, 

SA-£LI^?3 = ,WD?JH S.afo|tH 

WL*JS.£j, 

* Sl^aiS &*| a a zgxCKXHI a» s §)> DRA M(Dynamic Random Access Memory)* ?W 

DRAMai miH£|*!S 7iee| ?go|| d||bi|^ §ehs b||*|S! s-oj ^j=^j^ *^o| U |eAjo| aao) | h H *|sJ^1 1?N 

sj ofl£a|tf *\*\% MlSFETaf o|^o)| 5|§s i7«s| Sfi^g SV^xk14a|b|)s ?^£|CH niiaai^'^ii) 

§ MISFETS *o|£tf*m. $|=Ajjif 7||0|Eg = i ^ gy = a(e!# a #o| y}i*(|g^o)| °j 

§H ^e|cH xicK D)|aa|^ a^s. MISFET^I ^^o|| uu*\siJL, =E)|ojo| yaaj g7|^o S g^s|oH jy^ 

SM^sjS gif^xfe. #gJSMI a\\SLBm d^lS MISFET2I 4r^o)| HH*|s|:n = afleJS| a 2f £j7|s|o S g^sl 

o|*j3f &o|, esjjo) DRAMS- D)|aa|^o| o|a{|s|-cH| ccr = fe- § a ^»f SiF^x^! ^sj gatgfs| a§3f7 | fl3HArJ 

§ a ^§ S»£*r» Dllsal^ d^lS MISFETSI ^o)| un*|*|-fe ^ *tg 7|4|a|b|?x« *HS*m 2ich o| sj£ 
A|Ei XHSfi DRAMOII^ *^o|| §a^s)§ SifiX r S "11*1 *fe ?H=HA|Ej. eJci.b| S afe!(Capacitor Under 

Bitline; CUB)^2=S| 5=K *|J=*j2| ^*o,| SM *a|S S&fcxt* «H*|Sfe ?Hi«*N-£iH-H|=a^(Capacltor Over Bitline; 
COB) 5!0| 21 ch. 



2 #^21 SIS ?HnHA|EH ^2 #, b|SAjo| a^o,| »SM:Xr» uH*|*t£. COB ^2=fe CUB ^20)| a|©K*| 

o)|Ha|-i°| a|A04ol| sjSUfcf. o|3S a|/|*fe| §afjj§ S^^s| ^atgstgw *a|£s shs 3 ^ # oj^isfsho^ 
fi ^i*i *a7Haxm, Sfi*«l«S9^a| 4r^°i| b|<=£j# HH*|Srfe CUB ^2=2| g-^t '«|Sd2HHl£a|^ Aj 
sj* MISFET* S^afe 5^*2) 0H^ajSb|7 r sjo) ufaiss, zi ^^o| ^a|7| sewn sp| nH^o| 



5E2r, 64 Mbit(D)|7 r a|H) BEfe 256 MbitBri ©Mrr *|eaj CH#9 DRAMS, ggf-^g ojfl|S^0i 2°45j# #7^ 

sfe 5 D J°5t ^siSSrlfS SrMsfe 3Jo| 5SrSWI s|<H, gff^xfsj °J*fl£W SS*rOi Sg^QetS TajO.^^ e 
W. (Ba, Sr) TI0 3 (EJ»tf u r § ±I§§; o|sh BSTB^ &), SrTi0 3 (E| eM* iS^§; STO HfJl |»ef2 S^V#S*II 
a ?g*rte Sol 5UcK §ifS2j^S o|2h as xhss DRAMofl cfl«HAHfe ofi^cH ^?HS1- 

2224692, USP 5,383,0882 gfio)| 7|^7 r SWc)-. 

5E£r, 64 - 256 Mbit DRAMofl SiC^Ai^, g)Af0|fS2| #cHo|| nf = -b ^2^1^ c(ja|o S Ai ^j=Ajom u|ea-(o| x|)S 

a chag 4Ja|S9+Mc^ ^s *mo| xHSsfe 3o|l[, misfets| Haflejaf u|| -idS Q^s^ 5a|MS2| 

MISFET^I HS||o|o| 5 gcH| TiSi 2 (E| EM|B| AfO|S) afe CoSi 2 (a^MiJa| AfO|=) #o| ^ 4Ja|Afo|H#S S 

*l Bl Aho| d| (Sillcidation) *H§^fe- edH S7r=l«WI 5°£ 2icf o| *Ja(Afo|c||o|^ 7|#o)| 

^HsHAH-b o^iacfl, ^7HB 6-292402 §fl, ^?HS 8-18121220)1 7|x||7f &ch 



256 Mbit SJ a^J 0|?:o| A||c||o)| cHgS- DRAMofl A) -c-, SAfo|2o| #cHo)| ctf=.-£. -4J2X|^cH«l| o SAl Djlsal^ Aiajg 
MISFETSI 7)1 0| H S^(*|=Aj)B|. ^^S| S 2| MISFET2I 7)|0|M S^S W(S^S!) #2| 2§g ^# ^ S Sfe A■^X^Sr(^£ 
SSl^SS §a|o)|, «^«3f b(( Aj o) gejEAS^s x-|a*fe q]ajo S Ai ^as|a§ ^^sffe MISFETSI ^ = 

b)|o|o| sa0 || 32 sg 5^ iJa|A^|HS# 

o| DRAMS Aj S x|^qa|o S Ai a|EAj§ w =o| 2§§ sfe x|x-)^ss ^^2 r #a| 

oil, n|Aja| S^59S x)^sr^ q)a|o S Ai u| ad3f^e*ia«l *II1S«HS| aHd# §^ ggo s s. A |o)| S^&c|- ee*i- 
0| DRAMS Sfi^-lg #ff^Xho| ^siSSHfs P)«l|°SAi u|SAjo ( ^o)| S^^r* uB*l*te' 

COB *b%-5\o\ %^±,x[9\ si «|«* #0|©f7)| Saf ^Aiofl, agetS Ta 
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'KIPRIS(g^H^olSa) 

2 0 5 ('^S|- - h ^> §£| 3L^m\ a«S£ =MSHck. 



ffll 01 XI 4/56 



S tt8o| ^7|af a* DRAM2| *aEHSAfl^» Sxfl b(-, MISFET2I #*o|| «<dttu|Sti S! ^S*|£a| *U1*«H 
21 "lldol n ^goj § ^w S stf^xf* g^sfe sgoflAj sg«H^lfe 3£a| Sfla|o|| a|*f| m<&°-t sew*) efa|a| fe « 

CH7|AH, #7|a|- DRAMS *l|SSfe =SA||^S( Tj.^ <j>Aj bj-^l 7 |g.o) ~g Ato|| Jlgg g 

x|*|» ahs# nflEiyshoi tniaai^ xj^g M iSFETa| ?l|o|£ a = (¥J =Aj)a|. ^gsisaj MISFETai t)|o|£ 

a^tSMf ^ie<Hi a^§e ois ^a«K^ oisa ( MISFET o| =ai|oi Sg ^ ecK 

c»o||, o|§a| MISFET2I Sa D -t°£ B|*» ^ u||£E|^ Ajujg MISFETa| ^ He)|°|o| ^«o| g^e|o)| g 

o|o)a| o| m^oil cms ^a|£a| cf§SS, Faisal MISFETai 7flo| 

— §=' Hsj|oj2) z|zfa| a^o| g^a|o|| 5e|s*g S^jj. 0 |§a| §a|£ga| lh«. # £gsfe S£s|a| 
oil Tiej EEi= Co^i §a| 2§S 9*afe BMI £13 sm, o|oj*| yssfl 7!es g*ja|*KH 5S|££a| T^ai 7|EKSi):4 :a 

«HdS alSd-S- cFSS ^a|^s| SB|n# dHSIS- aj 7 | £S|££# §SK^ o)|aa|^ AjEjja. M , SFET o| ^ 

°Ja| S^S^K ES, ^ aS | S o| AiHS«||o| u( |Aj° ~£s| S o| a^| gE||E^ f gsi-oi ^ys| S oj' 

MISFET2I 7\\0\ £ Q= SE-b =e||el #°| 3H42|- S7|£|o S :g4rgc|-. 

^#o)|, d|£Aj nj ^^s|^o| ^|i*»)|o| ujxjfij a^ # g2} §^o|o^ n|s s ^ i 0 |cHAi o| g?j S^q|o|| Q«aa| 

^ Ajaig MisFET2| =e)|oJa| Sfi^-j§ g^7| A- ff ^_ 0( ^ = §o| At«o|| 

c«s Ajai^ go| £ go|§ n||&]ysK*| gj^sjoj 7fx( - su^si s^a^S a^acj. 

cFSoil, o| aSo|| Ta 2 0 5 (^s^h^) §2| n^g^n| S ^, 2 §oj ^X^S S&cK Ta 

2° 5 BST, STO afi sfe S^t^tS o|^-o|x|^. i#S*||s|S a#o)| g#a| 4! SS ah a|?|x|a## ^|s|| 
Ai ^o|| a^«o| 7 | #0 || AH 8001c g£ o| 2ig^^a|# ss 2icF. ££«h, :n£ii*|a|# «|» ^ 

a|§2| SSh* gh*|3f7| *H a-| 450TC 9£ o|-^°| jiao|| e 3£7( . ofcj. 

3^, H#S*)|9+a| ai-«o|| TjN q| so| jEge^g ^ 0 , a s^o| i^S«II^S nHEjys^ SM^siS S 

nac||, ygo| ^7|aF ^--a DRAMa| a1|s = sa1|^:# gis UJ-, Ta 2 0 5 s|a| °|gf 7||Aj*|.7| ^leJ- Jig. ^^a|# m) 
oil, «l£tjo|uf ^^s|^o| Aihg«H°| bHAjol a^^2So||Ai H|a|sfe 'dyf ^as^cK o|^^ 5ej£#a| x^o|| Ti 4! 
a|AK>| S^s^l ^l«HAi Ti ato| a>^b| S o S ^^0^ ak»| jUi^fl, Ti e|2f ^4la|5«| ?)iaofl 

Ai ^a|7F Ag7|7| meo|ji, zi ol^sAi^ Tio| Siofl u|*h04 A}Sff§ S^ sF7 | ^ 7 | nuso|BU ^^QcK 

ll^<g^a|o|| oj eTi Q^aj. A^Ajaigaioj d| S | # g^x|sfe cH^s^Ai^, T i a|g ^^a|shoi ^^s^ai x^oii Ti £aw 
°I-#S ^ S^s|a| aaoil fef€- o|ysa| Ti a|S ^a| o||Soi|o S ^|>|5fe ^ao| i&|Sc|. Ziffle} ^ffls) 

SS| MISFETai i=EH|°la| ^a| l^ajoii ^a)£SS S^s^ §§o||A-^ sa|o)| MISFETaj ?||o|£ 2^a| 

S^SSf S^ S (.n Si Tj aj £ | A ^ 0 |c*o| S a^ ^.0)1 o|u|-so| Tj d| S 0||S<5!|°S. ^|7^|-S 7j|0|£a=a| A^o|| §Ajg g 

sijs^ Ml oil £ o)IS5!|o| UgjsKH, 7||o|£ S^S g^afo| onssin eW. ctfaH. ^7|a| qjaj^ a^o) o||S^o|| 

M|a^o| sit cfss ^laisatom Sa|Afo|Haf(cfas ^a|^nf 3^4la|A^|=a| ^ga|)o S 7|| 0 |e g= s ^ 

» s^oiib taswe}, *!• ahs^ 7||o|£ a ^<hi ^ ^ ^ck 

Tiataf A4 £ |. Ajai^^o) ^|^b|a| 5 g^x|*fe ^# majo^ Ti a| S s^a|s^ Ti ^ja|A^|=## 

«l), Hrfcgfl7| #o||Ai S^a|S ^cH| a|aH Ti ^IS >4^a|^°|2|- ^*j-^ 0 | ^-g TiN(E|U-^o|eaho| =)et°s *|£t- 

§Fb &ao| ^laiScK nam, ^7| #o||A^a| Ji-g gxja|o|| a|*|| ^-Maisat Tiaf# &x}s\ TiN *|» 
sfe oiSn, s^ai iss SSha|o|£ ^iJa|5at^a| TflS^lfe aa*l ^^a|x| g^tcK o| JlSSfla|# ^ 
a|tj gsfe MISFETai rk^, He||°Jo|| ^°JS s^wa| i§sf u £ , o1 _ g^o) gAjo| &SHS ac( . 

& ^So| §a^5j§ §if^a| §ifS^et# i^2*ll aH£s ?«»DRAMoa 5Uo|a-i, i#S*l| AHsa| 

7HAj3h7| *|si|aH ssa^ajoii a|*H ^#a| u^o\ a^afa| 2So||Ai a|a|*fe 7|^# ^igsfe 5 

oil 21 - 

& ^sai «^7| a a aiai ^sj2^ Aj fls . s ggi s ^A^|A^a| 7|# sj £ao S a E ^ guijsH^ sioick 
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•KIPRISO^SISH) _ ( 0101X15/56 

(1) * tt£«l S^siss*!^, ^£4 7|&a| An,,, tfitt|a|s*fl| 41 3°iat2| #^o)| sdoijE a 

71- 3 a em as^f eJ9*KH Site «14jo| S£4H. «HAj°| 4Nfo|| S^S 42 SS^si 4^0)1 aoj £3 

U¥7f 2S2*r-t££ *«fi S33leW* 7Mfc «4Js|o( 21°o1. #7| n|<j« sgafe Ap, 

S^at 4W|A( Ap| aeJ ^ gsffc «« 0 | EIEW 4710 2§a sfe 2§g 9*4 SiSs*. 

(2) * ^S2| tt£« si£*|| 7|e°| A^o, 41 gqo,, „ S4W ^ s ^ H(e « 

MiSFETOl SS£|2, #7, n)| aa |^| Ajsjg. MISFET* a^a^i^o, 41 Sg^o) a>^o|| Ap. m 

Aje) S MISFET2I HS)|9J°| S7|^o S g^sjo^ s0 *p| ^ ggop,. SsffE s oj & *kh jy- u| s 

AjO| S^JEIH, Ap| H |E=Ajo| a^oji ggg „, 2 ggafo, ^«o|| ^ 7 | £j,| aa |^ AjS|§ MISFET2| ±± HB)|PJ2| C 1# « 
DRAMS 7W2 #7| b|MAj# ^gSfe Ap, flh ggoj aflBW « &0| E| ^ S 

(3) «• ^®a| tf£4 gaifils Ap| xi|( 2 )oi|AH At 7) h^s^|d|- flx|B|* «j«t a^ Etttato|ch 

(4) g. g!£4 Ap| (2)o||Ai At 7) D)| H a|^ Ajeig. M | S fets| t||o|s S = = ^gsfe Essfoi aol 
£ a^l-^e+os^AHsjoj jucK 

(5) « ^321 S^SIS &*|^. &7| ( 2 )0)|AH Ap| U£4| 7 | e o| Ato| ^ 2 S^0)| #7| QRAM2I ^ffl2|S2| 
MiSFETOl §a^ £ jj 1i Ap| ^^S|^°| MISFETS 4^ 7 | A^Aj a | 57) |o| 30^0^01 ^ ¥o) | ^sj^oj 
MISFET2I ?l|0|e a ^ i ^a- a - csfloj § c^l. SfLf2t 2?|wo s S^H|o^, ££0 At 7 | n h goj^ g 8f£ a 

2ife4lS«»S| H H AjO| S^S|^A^ 7 | 41§»HS| bHAj ° ^1AH^- £S^a S^ql^lAi A} 7 | Jfl 1 a^e>jU7j|o( 

s ¥eoi, Ej&s 4sia n§§^, se^ ssfss oi^chsck 

(6) & ^gS| y£*|| ^7| (5)0||AH ^ 7 | x|| 1 §^q|0|| 7Hg(^fL)£|H, A} 7 | ^HgflfloJ H|<£j3f At 7 | 

S2J MiSFETOl ^ £Efe =e||o| S 5j7|»o s £efe#°| xj^.o)| E|fi«|B|Afo| =#0| S^£|cH jycf. 

(7) & ^2) gf£4 QSjSIS At 7 | ( 5 )0)|Ai At7| H|HAj cy At 7 | Xi|1*«Ho| U |,Ajo| A^ 7 | E gq> 0 | 

(8) & ^S2| gajsjs. a^ 7 | (5)o)|ah a^ 7 | ^h^shsj H ||Ajo| a^ 7 | ^a|E§o, m^o,, s^siji E|EW4 ^ 
«1 = -^(barrier metal film)s| ^S^, E|^^ £)g°|os ^ahej gsizi^'ssT^ *W 
t««IS2| MISFETSI SEfe =a)|oj3f S7|«los S^s|<H SlcK 

(9) & eiJE*l| SSjais A^ 7 | ( 5 )o||Ai a} 7 | -g S | S o| MISFET o, ^oim S^s 5^"4°s ^s|o) ?icK 

(10) & ^S2| y £ ^| S ^ S | S At 7 | (5)0)|Ai 4 t 7 | x|1 3o4Q| 0 | ^fi.B #eH^(spin-on-glass)^ SE^ CVD 
SI ^ & a_^aj a) ga^oj 3j s o s y £ *|| 

(11) * &gs| y£*l| glials a^ 7) ( 5 )o)|Ai At 7 | §M^g S^^sj a^oii ags ^i^|B)s>|a| 43 

eial A^cHi a^ 7 | 4is«hs| u||Ajj>|. S7|«jo S 42S»«2| bHAj 0 | ^ 7 | xi| 2 g«H°| hHaJS ?aj S l- £ ^ 

« «(oi£ A^ 7 | ah| 3 §°i°42f ¥£o| E|Eh°|o|cK 

(12) * ^gai e>£*i naisiss*lfe, oi*f2| gss 5&si-3 aicK 

(a) 7|fis| #o)| a^. Aj a)€71 |o| sast# ^ 3aJ1 s ^^o| ^«o)| a^ 7 | j, M a ^o| ak„| aH a> 

7| 41 S^^jlf iSfe J|l£0| E|E1S 4210 IIS 3^. E|e* SSSfe JISS =^2| a^ #s 0|^X|fe. £Ai 

^IS sisisfe gg, (b) a^ 7 | sgats 4eHysfe 5Jo)| sJsH, sjojH zi &^7f 41 S^a+n| S§h£^ S&*K>1 xife 
°D ajs ^_ a^ 7 | n|j Ajo| ^oii 42 S^^s s^oht SS. (c) 42 3^s|2| ^o|| 41 g= #S4at 42 

3 - ££ §ifS^^« ^Wt #ifrtxf# SAjsfe g§# s&sfJi, ^ 7 | stf^^ s^ggg a^ 7( ^gjoieio. m. 
a§ 7HAj«p| fla a^ai^ss a»»cf. 

(13) S agai «}£4 S^isis &*|o| 42ghyg o|s^o| = gs £gS | 2 Slcf. 

(a) U£«| 7|fis| a^o, *, M aQ(0Bt DRAM o| D||aa|^ g ^a^s^ uflaai^ Aja| # M | S fet# ^ 7) 
7|&2| A t o, xi[2 g^cxi a^ 7 | DRAM o, MISFETS SAH Sf - i§i (b) a^ 7) Djiaai^' aiei| S 

MISFET S At 7( ^^ S |S2| MISFET2| Z|2t2| ^o|| a^ Aj a | 57) |oj S o^=| # gS, (c) ^ 7 | D)|£a|-a AjH| 

§ MISFET2I ±±, H42J2I S|CH£ »^S| ^«o, a^ 7 | go^qio,! £eu=£# *V#JL, ^7| ^fflS|S2| MISFETO 
±± 5=' HS)|£J2| 2t^s| a^o) A t7 | m g^o^o,, xi , 2 gE, §ff gg*^, ^ 7 | ^^s|^o| MIS FET2| 7||0|SS^2| a^« 
2| ^7| 41 S^e|o|| 43 5&|i=£# S^Sfe §g, ( d ) Ap| 42 sa| e§ §, ^ 7 | 43 $S|e§o| z|^o| m Y SI 4 
1 3^at2| El&etS Sl^ie * &l£4 7|&# ^^a|*fe ^o|| o |sH> aj 7) 42 S^M#2| 4^o|| 
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'KIPRIS(§3H"dlSS) f JHIOIXI 6/56 

^^simsi MISFET2J ±± si £=aflejfi| zj^si ngo)| E|Bfla|AK>| = 3# §S,(e) &\ 412 S^BS 3J 471 m 

3 z^s] Ml¥« £lfs^ £p| E|E.^s| ^o|| 4*3 =^at. it 4?l 4*? g^fSW e|&« naift 2 g g g 

#7| xni 33^s| 4¥2] £P| £ fe ^ $at# ejbbW ^ 4Mefe 7H 

chi o|sn, a^i *,| 2 SJ 47| 413 eais^ai z^a) m*o|| #£Hn# S4©fc- gg, ( f ) 47| 411 go^s| ^ ¥o) i 

*JOiJ£ 4?l 4|1 S^°|^ EShfe -^0| E|H h g xilSI^ H§g g^, afe 2 §§ 0|^X|fe £ S =| § a 

gg. (o) 47| £Ssf# n«EHys^ ^jo|| °is« XHh ^g, e S# o,| Ha |^ MISFET^l a* £= 

;H|°I°| g^go^ g^Hjfe b| e d# ggsnn, 47| 4|2 £a|J=£ SEfe 47| 4I3 ?qif§ g*K>| 47| ^as|s 

-I MISFET2fS7|Slo S g^Ej^r 4|1§»I)S| UH41# S4©H=r (h) 47| 4|2 S^effil #Jfo)| 4|1 g= ^ 

n\2 S^°£ Sif^* gg*H= §§f 4?| Slf: j^o| gggg^ ffS^I^I 

^« ?Hg*M fl» ii*ja|gg# fi^ShcK 

(14) s ^sai ggs|s4*|2| 4|2gj^, 47| (13)0)1*1 471 D)|aa|^i gajg misfetsI no\m. si 47| 

S|sL2| MISFETSI 7)|0|M 2^a| ^Sfe £3^01. #^0| JEgg X^H tKtegfctJc^g ^a|5Q|^ 4^ a*o> 

(15) *}£*)| S*|£|S&x|o| J^g^S, At 7 | ( 13 )0)|AH 47| H |EAj cy ^ 7 | -^ S | S o| 4| 1 ~»||o| H ||AjO| g^gj 



(16) ^S2| £J£*1| 4gs|S4*|2| fllS^Se, 47| (13)0fW 47| -g^|o| 0 | =^ Ajs^jg. Ol^OiSQK 

(17) ^S2| H2E^^, &7\ (16)0||aH a^ 7 | =^>4 Sh#0 | e^o|cK 

(18) * ^sai s^ais&*|2| ms^ae, ^7| (i3)o)w a^ 7 | °tijf 7H^ds^7| *ie ^^ai 

750'CO|a^o|cK 

(19) & ves| e.i£^| S^£|S&*|s| xils^ae, o|sfa| gg§ stsf 2 5ycK 

(a) 7|»o| ^g^oj g^o)| DRAM2I a\\SLH\HS DflHS|^ Ajeijg MISFETS Q&tfcL, -^7| y£*)| 7| 

&s| «|2 ^^o)| a^ 7) DRAM o| ^Sfe MISFET# g^Sfe (b) ^1 uilJaal^ 4d«|* MISFET 

SJ MISFETSI 4^0)| a^ Aj a | 5?1 |o| X | 1 go^of^ (c) ^7| D)|aa|-i Ajiijg 

MISFET^I rt^:, =S)|ojo| £|o)£ 5|S2| ^g^o| At=o| At 7 | ^o^n|o]| JH|1 §Ajs|.J 1| At 7 | ^^ S | S o| 

MISFETSI ^ SJ H5)|oJ°| z|^o| a^o| a^ 7 | *in g^atoll fl|2 ^^IS^S S^*W, ^aa|S2| MISFET2| ?)|0|S 

a^o, a^| x|| 1 g^etoil ^13 S^H^S gasfe §§, (d) ^7| *)|2 ^e|MS Si ^7| x)| 3 5qj=£s| 
SJ ^7| sin a^a+si aj-«o)| fi|aja ^7| 7|ff# ^AiaioFfe ^jofl s|8«, a^ 7 | m ^a|MSs| xi^o)| 

t#S ^7| ^^s|sa| MISFET2I rfc^ SJ JE.e)|°l°| zt^s| sSo)| s.<£^ ^Ja|Afo|H§# g^s^ (e) -^7| fl|2 ^sj 

SJ *J7| x)|3 5^llSs| z|^o| m ¥# stsf - a^satai ^«o)| =^at, ££^ a^ 7( g^e+af 
S JlfS 3^2| S|sj*J ^, ^7 1 4H 3°*°ta| #«oj aj. 7 | xj-w =^ E - a} 7( ajga^s a^ 7 | m ^e_ 

°tJL[ ^JJ\\ 4|7HSfe ao)| 2)«fl, At 7 | 4(2 SJ 4P| fll3 5^IS«2| 2<-2J°) lH«o)| #s)a« g S ( f ) A^ 7 | 

411 S£s|fi| A^o)|, s^chje At 7) 4H sae^af ¥^o|, 4|2|*J 2§S £Efe 2§l 

o|^ojx|^. sssts Sl^shfe gs, (o) ^ 7 | sgefg nHEiyftfe no\\ ^ a^ 7] g^Ego a^ 7) u||sa|^ ai 

S|S MISFETSI 4:^, =b||o|o| gsaf xj 7 |^o S g^£|^ H|st!S 41 2 ^ 7 | ^ 3 5 a|e S 

# §SW *^7| ^-^S|^S| MISFETBf S7|sjo S 4H*a||fl| aHAjg S^Sfe §g,(h) ^7| 412 §^e| 

2J 4^o||, 411 S^, #S«l|et, 4I2 S^SS S£^§ Slf^^g g S§ 7W s, a^ 7) g^^s) 

47 1 #S*||a|o| q|^= 7D4!*I-7| <g^a| §§§ 5*J*JcK 

£j>MgEi|o| ^g)o|s^ ^go| Aj A |gE|)# s.&o\\ 7\3-f>w &m\*w\ -ms*^. se*j, -£ja|o| gE «s aj S ^ 7 | ^ 

O S*ll £30)1 5yo)Ai, sejg. 7( - # ^4|o)|^ #°J^J §o|2, =L ^Hjfe «S§ 4S&f&cK 

£ ie & ^JAigEHoi DRAMS S^l S«ll SS£o|cK £A|^ u[z[ ^ 0 |, £jas 4a|^o^ 0 |^o)x|fe y £ 

*ll S(1A)s| ^Soil^ XgJ-&(&J£*)| S(1A)2| 7J g^») si Y S(1A)2| She S ccfaM c^a| D)|aa| 

oje)|o|(MARY)7F QHsa|.A Se||s o«*|£|ch x ^?f§ cifafAH Aja elS^fe oj|Ha|o)s)|o|(MARY)£| Afo|o||fe aij^-oj = 
(SA)7h hh*|e|cH sicK £(ia)2| ^S2| SSf^oflfe *|H=a^|ui(WD). c||o|e^ amis. #a| 4|cHS|£L.f oi*a 

SIS, #o| tiH*|£)o) 2lcK ' 

S. 2fe 47| DRAMS| S|S£0|cK J£A|s^ a|.2^ ^o|, 0| DRAMal D)| sa| oj e)| o| (MARY)-c-, S gj?|=°a ^S-SI-O) 2J^ 
^^-1 °-J^^(WL)(WLn-1, WLn, WLn+1 . . ,)3f S iJS=°S ti&*KN 5i^- l^o| u|eAj( BL ) gj a# o| jnSofl Hfl*IS ^ 
D)|Ha|^(MC)o|| 2|»H ^jsicH ycf. 1 u|eo| 7|qi§^ 17H2| n)| a a|^§, i?Hfi| SM^sjg Si^KC)^ o| 

^o)| S^S 17HS| o)|aa|^ Aja| S MISFET(Qs)°a ^F4S)o) SJcK D)|aa|^ Aje|g MISFET(Qs)2| ^ =a)|°j°| 

SJ^S ga^^js. 5tf^xKC)2f S7|£|o S g^Ejo), a|S4l(BLW S7|£|o S g^Ejo) cych *| =Aj(WL)£| 

SlEl-S ?J = =aho|tH(WD)o|| «|Sd(BL)a| aii^°Sh(sa)o|| s^e|o) 2JcK 

£ 3S, DRAM2I D)|aa|o)a)|o|^ ^&s\sei z|z|a| L4^M|fe 7|©s| e.^£, £ 4t D)|aa|oia)|o|a| ^ 

L4EfHfe yj£*1| 7|©2| SS£0|Cf. ££*J, J£ 4 oll^ u)| H a|^s i£!S(#s)|o| s S^S i-f 
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EN) jl, £S* Afo|o| s^a|om miaai^oj ^«o|| «jgs|^. uK-ii 0 -! £A|fe oj cK 

i 30II L-hemife bfsif i>o| DRAM2I Qjiaai^e, pg2| Hz\££LsL o\^o\x\i= ej£*|| ^-aoii g&s D a 

1(2)0)1 8gs|oj ?JcK Di|Ha|^o| S^S S°4(o)|sia|o)al|o|)°| pS a(2)e . y^M 7|©(1)°| cfg. g^g ageTa 

^ #°S¥£H io|S7| S°js^ 5§ ^x|sp| fls|| i a s^o)| g£ S n g gej( 3 )o|| 2|«H gh£*| 7|»(i)jo, *)7|a 

2£ S-a| o| <ycK 

tHlHai^s, D)|Ha|*y MlSFET(Qs)s| ^^o)| 3£*sjs SgrfcxKC)* mm ^ffss ^s)o) 2ic|. D)|aa|^ 

M'SFET(Qs)-b n ^sjm, H 40)| i-jEfLflfc. b^ ^o| X ag(iiag)S ul^M SfbKS ^^Sfoj 7 |. 

felH ZJ £Haj£| n||@o s ^ s lMSSai(L)°l g££|<» sycK ih&gs3(L)2| 2|2|o)|fe rfc>r, Ha)|?Jfi| &4f(n8 ^£xfl g 
djihei^ Ajqg MlSFET(Qs)o| x S-Sf^os e!QS|-ct( 2?H S4!e|cH sycK 

£r&S^(L)« S^Mfe rfcx^alg^e, pg a(2)o)| ggg :fcXr*a|»(6)£S ^&£|cH Slcf. rfcXF&a|g(6)2| L||*o||fe 
£W aa|£a«5)0| n|| a HIS, 3 I^g^(L)s| HQaf 7**1 ^fi- *o|7} 8EW£|o< Sic|. o|£f as ^ 

§a|g(6)o)| 2|§H rkXfSaia^S Ih&S^(L)2| Er¥o||Aj ufibiatblrd's beak)7 r ^sf^l S2°£ LOCOSHHI 

g&3 S«|x|^s| ^Xr*a| = A^ewieid oxide film))o)| b|s^ ajj£*|°i gsjo| H7)| gcK 

D)|Ha|^ tffy|£ MISFET(Qs)€- ^S. 7||0|£ ^£^(7), 7)1 0|e S=(8A) S! S.a)|?J# g #o| n g Hff£j6) | g 

°3(9, 9)o)| °|SH ^s|oj «cf. DflaaljS a)9)§ MISFET(Qs)a| 7flo|" g=( 8A )e *|=4d(WL)3f SJx-iis ^gsjoTsu:!! =• 
«1» #S12r ^Bilol^s Y»»# W XJcf. TjioiH S^(8A)(fl=d(WL))s| ^ ^ 7)|o|e soj 

°-K elSSHz- 2?H2| ?)|o|e S^(8A)(*l=4j(WL))a| ^E)|o|^fe, ssai^aanai sH^2.M|o)|>M ^gsjt *|^7^*| 
^°-r &e S£o|i=K t)|o|s S=N8A)(S|=g(WL))S o)iam p(oj) §s| nS -- = 0 | £ gg xhxhi^ cfgg ^a|^^ a 
^«o)| gAH^j wN(S^f!mo|Hafo|=)at o|^o)x|^ & « g^S^, zi ^^o)| w(g^@!)e+ #2| ngg = 

t^S •aimiW^* ?W2 SicK saini v?2S| 7)|o|sS^(8A)(^|H^(WL))S, c^g ^aie^om #a|Ah 
°l- a ^s 7)1 o|s S^o)| b|§h&) a7|x-JSho| ^l=-ids| iMs^l^S x-ias ^ ojcK 

DRAM^I ^^S|^ n MISFET(Qn)2h p^yS MISFET(Qp)^ ^^sjo) jycf. n *Hy S MISFET(Qn)^ pS *(2)o|| 

S^SIS, 7J|0| -^*fBt( 7 ), 7)|o|s S^(8B) Si Heflojg g. Mfo, n+s gq (10i 10)0 || 0,8,, ^ 

^H|o) X1CK £E*h p MISFET(Qp)e nS SK(4)o|| 7)|0|M ^S^(7), 7)|0|HS^(8C) SJ ^ =e)|o| 

# ^sfe »^si p+s ehH«« acjdi, 11)0)1 °isn ^e)o< atcK 7)io|s a =( 8Bi 8C ] B nolE _ s^(8A)(¥4=d(wur 

^ f°JS MalufliMPSS ^E)CH 2ich. ^sfe n xH^S MISFET(Qn)3f P *HWS MISFET(Qp)^ miael^S 

C FH fi-SFS ^l^|-£j#(milder design rule)S xfl^Hjo) 2icf. 

oflfiai^ Aj^jg MlSFET(Qs)fi| 7)|o|H g^(8A)(« = 4i(WL))a| ^o)|^. l^a|5e|(i 2 )o| ®g£|cH cyj, 0 | SSf^a|5 
et(12)2| Si ?)|o| ■ a^(8A)(*|=d(WL))a| ^^o||^ SS^a|?°t(i3)o| S^s)cH 5ycf ag- V**IS|S2| 

MISFET2I 7)|0|e S^(8B, 8C)2J ^2|S| ^Oflfe. ^S^a|^°|(l 2 )0| S^£|o) flm, 7j|0|E S=( 8B scioi 2|2>oi *w 
oilfe SSf4l£l5et(13)°S Af.o|=^^i^(|o|A^( 1 3 S )7^ fj«s|o| 5UcK 

o)|Ha|o)a)|o|2| a«4iaisa«i2)af S^a|se|(i 3 )e, b^ a0 | D)|aa|^ geig MlSFET(Qs)2| ±± =eflo| 

(nS S a* (9, 9))°| ^o)| {|2ttsft!(xp|s»)o s aj|fi| oUS^Msah Afgg^ ££» 

SS| =a^JH0|Aj(i38)fe n *nyg MISFET(Qn)a| =e«2j^ p x|jy@ MISFET(Qp)£| =3)|o| # LDDfUahtly 
Doped Drain) ^=ES *f7| flsHAj AfsgcK e y 

D«Ha|^ Ajejg MISFET(Qs), n x||£g MISFET(Qn) SJ p x|fy S MISFET(Qp) 2| zfzfsj ^o)|fe S0Qet(16)0| S^iElCH 
SESF, o| S0G^t(16)2| q x^o)|^ 2 #2| ^«rtia|sa«l7, 18)o| ««f5|o| 2iJl, ^§a| ^^a|sat(i 8 )e n 

0| 7|fi(1)S| S^ollAH 7H°| Stfffi- £0^ iE|£^ QS-j^sjoi acf. 

□llHai^ MISFET(Qs)2) =e)|eJS ^Srfe «■ #aj nS tf£jfl 9^(9, g)s| ^o)|fe A^a| SBt(18 17) 

SJ SOG9+(16)S SS"a*(l9, 20)0| S^S|<H SICK 0|#2| ^Ei|E §(19 20) o| m«o||- n * 4 # ^#(0Hf4dJ p 

5aja#(l9, 20)a| ztztsi x)^o| x ^o, cH»» te 2 7Hs| 7)|o|a gsj(aA)(*|E4d(WL))a] S*2| *aoi a S L 

<=r* a*FAla| S »t(l3)a| -iq|o|-o|| ^ flS£|01 a ^ ^, S m-*( 19i 20 )e 7||o|= S = (8 A) 

(*l = d(WL))s| ^fiflol^ofl cH*K^ tf = aefojo S g^£|o( jycK v ' 

e »si s«is*(i9, 20) s, sepsis s«^(o« a^sf7i a© 50)^^(20)21 y^s=2| sjg-E #^s^(l)2| 

»s| *I^MCKE ^CK 0130)1 CHS^ b|Mxj(BL)S 9^«f?l «» ^e|H§(19)(27Ha| D)|Ha|^ gsf§'MISFET(Qs)o)| s)SH 
t!h£«| ae|(9)4M2| ^S|MS)2| Y »»fi| ^J3e, S^S^(l)h| y ^»s| *|^ficj£ acf = $ffl-«(ig)e y 
ago, 5,2,01 x»»s|(^a^a|) «iaacf£ « 7H2| &^Sa| sanHS°S ^s|oj xii n al¥fe »*«aa<(L)oi*ei 
ajoJM- ^A-^a|«( 6 ) m 9JCK 5 ajM§(i9)« o|fif ^ qga ?^* r fe Soil a|sH 5qS(i9)« »«W 

S*Ka!f ,8fl1IL,S| * " # u| - d(BL) as » c ^' a^°rs sins, miaaj^JoXJi iiSS i 
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4WtfalSa«18)a| #¥o||fc. *J*WaiSSK28)o| «gE|o| &c r . 2<m*&{<\9)2\ ^sj A+a^£|5s«28)o||ir «( 2 2' 
0| 8g5|0| XIH, a LH^oHi: *1%°2.*E1 *m m TjBt, TiNSI. WS|* 5J#ffl- £S=t°S 0|^CH*|fc #^3(35)7f dHUS 
Oi 2JcK SEO, 0| #EHa(35)2* ^£(22)fi| S^2| £HjH£(l9)o|| oHH@ SBin(21)2ffi| 7«go||fe gB<zi(35)fi| U^s 
T^Sfe TiSW #B(a(21)# ^^Sfe CfSH ^E|5°tjZfS| y#0|| o|S|) TiSi " ' 

2 (E|BAia|AH)|=)*(37)o| 9g£|<H SicK ^^-^(22)B S^S^(L)°§^ ^h*a|S(6)a| ^o|| a||*|s|cH sy 



^. Stlffi- ^E)|0|^s X ctfaW 5|Ajs|o M ggwoi Sick b|H-fcj(BL)€- W=-l°£ ^=|Oj 2iH tf*tt|k|SQM28) 

oil S£S ^S(22) si n ^^s+(^^a| 5^(28, 18. 17), sOQa+de) 3j 7||o|h £r4et(7))o||' ggg 
(19)* *«K>< °flS>£|{i 4jH|S MISFET(Qs)s) ±x ( = a||o|o| & ^(27HS| Dflfia|«! Aja|g MISFET(Qs)oi| fi|«H nS 
B>£E«|| a^(9))af S7|^o S 3^£|o| SU^h ifi, a|Md(BL)B SJa^fe u|H^(BL)^2| Aho|cH| S^Hjfe 7|^^sf= a 
^ Sit- » *1 W| SI*H zi ^m|0|^# 7fefi e ^7)1 jacK " "~ ' ~ - — - - 

«|M4j(BL)2| ^J*o|-i# a Til 7|^#if§ XW*K= 5 oil fi|S|| nflaa|^A^|s# S^sfH gM^sis -aff^ 

xKOdl ^ajS g*KSS)» nflsj ilSS^f 37fl & ^ sue*. se«, u|mai(bl)2| ^b||o|^# utq ^oti °|«t| 

TgSRr H|H±j(BL)2| ^flo|>s S^O)| figs)- ^#(§£1^*1* *tf^*|.(C)2r §SjM#(20)* S^Sfe :±^£)(48)°l 

ngmn) °r£!S ^af ^ 2MI £|hs, u||aa|4i|AK)|s# ^fi- a*a>£ d|m£!(BL)4 ^*(48)s| EWfehort 

, circuit)* «r^«| gWfl- ^ S/^. 

SE«F, u IM-id(BL)S g^(W)°I ^sfe 2<o)| fi|6f| 3 2n / ? xjaSr ^ °(oo S SM o| 7 |s 

* ZL^°S ^ SE&, «|Mtj(BL)2r ^©fe bH^!(23 - 26)* *SS S9°S #A|oj| g^fh ^ Si 

S £S, DRAM2I J15§§§ ^ SUcf. £*J, d|sd(BL)* MJ^^ 9J ^S|^Sofo|ae||o|^(electromigration) 

0| fe§ 5^(W)°£ ?St£S^, f |EAj(BL)2| ^* n|Al|Sf*1 ^^B[£, Ehd* «r^3| ^ 2ic r . 

^4Ja|5B«28)fi| ^o)|^. HHS«H°| bHtJ(23 ~ 26)0| S^sjcH a!cK o|S°| uH^(23 ~ 26)^ u|SAj(BL) 
S\ £SXHS(W)S ^S|Oi Jill. *#Sfe SO| H|M^j(BL)« S^^-b g§££ §A|o|| g^sjch uHd(23 ~ 

26)S, ^«MJa|5BK28, 18, 17) 3J SOG^(16)o|| ««a-S«|S»(30~34)# #«KH MISFET(n *Hg§ MISFET 

(On), P *HS§ MISFET(Qp))2 r S7|Sj°S S^s|cH jycf. 

^^S|^£| MISFETUr W±l(23 ~ 26)* S^Sfe &<%=%(30 ~ 34)2| L))^0)|t S^§o s « E ^ * rB )|j£. Ti^t TiN^ W^* 
5j#S £3 D 4£S 0|^O|X|b #^H(35)7f oHUHjOi Si^. ££*1, 0|^°| 5S|s 4 (30 ~ 34 ) § M | SF £ T o| ^ 

-. HN2!(n+« S^(10) SI p+« BJ-=E*I| 9^(11))2| ^^o)| 5^SS(30 - 34)a| x|^o||fe §Bi3(35)fi| 

i¥# ^^5^ Ti^r as*ii 7ie(D(simai ygoii °ish -azj tisi 



2 S(37)0| £gs|OJ 2iH, 0|5!o)| filsg #a|Zl(35)£r ^l?J(n+S S^(10) SJ p+S yj£*l| S^(11))jlrfi| 5^ 

u|Hd(BL)2F^II1#»l|fi| HH^(23 ~ 26)fi| z|2|fi| ^o||fe 4h*MJaiSB«38)o| S^=JcH <2>Jl, o| ^ r ^a|5°|(38)fi| ci 
^To«fe. SOGef(39) S4 H £|CH Sicf. SOG^(39)^, Zl SSo| 7|e(i)fi| S^o||Ai 74°| ^o|7 r SEh^r 

o)|aa|cHE)|o|fi) sOG5|(39)fi| ^dife Sa^|a|SSK44)o| a^s|o| Si^i, o| 94 «JBlS(44)fi| q ^¥oi|fe SM^sis 
Stf^Kcm S^sjoi Rich §a^§ *lf^xKC)^. Sr^S^(^^a^)(45)3f ^S^(«a)|o|H a^)(47)^ a*fi| 
A r o|o)| Ta 

2 0 5 (^4 E[B)9|(46)o)| fi|sH ^s|oj s r ^S^(45)S ofi^qj P (°i)o| sgs xixiff ^a|5e|o S o|^x| 

2, ^S^(47)S oiigcfl TiNet°S Ol^cH^IcK 

*^XKC)2| Sr¥S^(45)B, £ 4fi| X CtfafAi sufs ■a^oi 7^3. ZJ mj@o s ^Hjoj <y 

^. *r^S^(45)S S4 ^£15^(44), SOG&K39) 31 ZL SrSfil ^ISf ^a|^°t(38, 28)* SrgSfc- ^^JF(48) M)0|| dHUS 

#EHn(49)# §sw ?qsS(20) M(fi| #e^(2l)£| S7|^o S s y 0 | ga)zi(2l)* #sk* o||aa|^ Ajajg 

MISFET(Qs)fi| rh^, =B||£ifi| a[m ^(nS BhfEfll S^(9))af S7|^°S S^£|oJ S r ^S^(45)B r 5S)SS(20)2 r 2| 
A r O|o)| ^^*(48)e, u|M4j(BL) Zl #eiZl(35)£)£| E.^* 4^*l »XW?\ £|^7)gx|^^c|. 

£ o|A|ia 5JS(oiiacH 0.14 P )°S ^£|CH o| ^^(48)M|oi| onus #Bizt(49)fe, o^igcH p(on 0 | sag xjxjg- 

^^S|Sfi| SOG^(39)fi| ^<H|fe §fi^§ *§f^*KC)2| »^S^(45)4 7Hfi| *s!S- ^o|fi| ^eJS fi|^# 
t}^a|sn|( 50 ) 0| g^Ejo] gicK ^^s| S o| -ysf4!a|5^(5o)s o|£ r ¥-N* S^!lJ-°^ 3£^Jj§ 

*lf^KC)H| -y¥o|| S^slfe SZ> ^^5+(56)fi| fiS0| Di|Ha|(He)|o|£f ^^s| S o||ah 7Hfi| §fi*i feo|7 r kl 
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KIPRIS(g^H^SI5S) _ / HI 01 XI 9/56 

S^ij§ &&±mCW £H^o||£. #£J- S^eK56)0| «gs| jl, SE 3 ^o|| ^ *H2S«H^J "Htf(52, 53)0| %&s\o\ aid 
SZ> m°J^(56)€r t}a^a|^etSS ^£|0| JJIjI. ^)l2S«fla| ^(52, 53) €• AI(^Q|fe)§ ^M\S. Sfe £g n -t°S 
£|CH 2icK S| SO|| g££ ^I2#«H£| d||4j(53)e =L »hSS| §gs+(56), ^Sf*|a| 5^(50), SOGe|(39), 4} 

«WiaiSe«38))o|| :*:**(54)# ««KH *H1S»«2| n|tj(26)af S^sjcH fld. o| ^+*(54)A| Ml^o||fe 

oilSq) Tiat, TiN^ S! we|°S o|^oix|^ S ^a(55)7h QHHSloi ?JcK 

^l2*«Ha| b||^(52, 53)S| ftHMIfe *il2S| #?J 3?jst(63)0| «g£|jJ, ££ ZL #^o||fc *fl3#»l|s| BR d(57, 58, S9)o| g£ 
£JcH 5b(c+. §Z> 3°Jst(63)-£ ^ ^a|^^|a| aesj-(o||scH, -^ai^eiaf SOG^ £W Sa|5&t°s. o|^o|x|fe. 3# 
a) ggqf)o S ?gs|o| Sim. z|3S*|£| bHAj(57, 58, 59) S *U2§«H£| uH£l(52, 53^ Al§ ^SNIS Sfe ESaf 

^|3#«H2| u|^(58)S. a ShS^I §?i a^et(63. 56)o|| Sj££! ^£(60)# S-SfOi §fl^Sjg ggf4:XKC)£| 
(47)Bf S7|3S S S^-SJCH 2ii, fll3S«H2| bHd(59)« 3 S^2| §ZJ- §^^(63)o|| ^*(61)§ 

of *||2g*H2| «Hd(53)^ S7|S|°S S^£|CH gJcK o|&a| ^+*(60. 61)2| m^oflfc, oi|2jc« TW, TiN^ SJ W°4°S 0| 
^o|x|fe #EHa(62)7|- DHUslol «cf. 

W, ^7|St SOI DRAM— I xHS»ejs| SJe||§ E 5 ~ E. 38S Aj8*fO| gg$£ S tfSficK 

^•fci, E 5o|| i-fEfL||fe uhfii- i>o| pg££Ai b|7HSj-o| ionc™SEs| eSS -^2.I5°S o|^.cHx|-fe- uys.m\ 7|e(i)s| ^-gai 

rfcX^a|g°4o|| ^§£|#(6)S «^»CK ^X|-^-E|#(6)e eh£*|| S3I 0||S«K*l S0| 300 ~ 400nm§fE2| « 

« ggetal, c^o S o| §°| uh^§ £|fsffe ttHJUi 7ie(i)4Wi CVD ^«rtiaisat(5)# o| ^sf^a| 

£st(5)S 7|3|°joKchemical Mechanical Polishing; CMP)S°£ Sa|A|ei| (polishing back)©^ gg&cK 

chsoil, £ 6<X| i-fEWife ao|, D)|H£|^s Sgsfe- °J^(pflaa|ole||o|)s| 7|e(i)o)| n g *^», oilSd) p(°|) 

S o|S ^e|«KH nS eh£4 °o^(3)i ^, Q)|Ha|o|e||o|£h a^( n *Hyg MISFET(Qn)# SS«fe 

oil PS ofigcH B(«^)« o|S ^el«M pS 1(2) # S4 H *m, ^^Slsai ch# ^^(p*H^S MISFET(Qp)S 

sfe °J°4)o|| nS »^#. oilmen p(°J)# o\B ^fl«H>( nS 1(4)S a«»cf. 

oloiAi, MISFETal S2f§ f|«t ofl?Jc|| BF 2 (S^S;sSh §^)# pg 1(2) 3! nS l(4)o|| o|g^°j 

c^o S pS a(2 ) =j n « 1(4)81 ztzfsl 5S^# HF(#¥£M^ ^4:^)^1 2| Al|§°Jjo S ^^g. ^ t 7 |e(l)« 
d^l 4iSf*hcH pS 1(2) SI nS 1(4)2| z^ztsj fi^o)| 7™nSE2| »|o|H £11W(7}« tltiOcf. 

ch*o|| t £ 70)1 ^EMfe b^f ^o|, 7||0|e >4^q|( 7 )o| At«o)| »|0|= S^(8A)(*| ={4 (WL)) §=' ?i|0|H S^(8B. 8C)# S 
«»cfr. ^|0|M 3^(8A)(*1H£1(WL)) Si Tllois S^(8B, 8C)e, o<|?HcH P(°l) §a| n « M^MS £90 70m S£ 

2| cFSg ^a|^5^# biix-ll ^dl CVD Sl^sUl, cf§o S 3 A^ofl et^zHI 5nmS£2| WN(8^a»4o|SSf 

0|=) Btsf Bt^dOOm) S£2| W^t# iIt|E4tia°S £E Zl ^o|| 200nm S£2| ^^a|5^(12)# 

CVD B°S n*M ^, aSBH^I^eai^ D fx 3s §|.aj 0|#£| nflEiysfe ^o|| °|s|| S^^cK WN ef-S, 
a|o)| c|.gs ^Ja|^Q+o| ygs^ 3|°jo|| 2x|«9| ^a|Aho|=So| §^h|^ 9§ ^l«f^ §^§£^ 7| 

fe&cK S-™#o S - WN^J- 2§g 3^ SShQt, o(|?Hc« TiN(B|thL-(.o|Ea^o|H)Q|# ?icK D)|a£|^ Ajajg 

MISFET(Qs)S| 7\\0\ m S^(8A)(?4 = ^(WL))^, oil^q) 248nm2| KrF °J|a|cH s)|0|xj# AhSffl- 

clfcl, E 80|| t-femt b^ ^o| nS l(4)o|| P s oilmen B(§rt)# o|g ^gjoM ?l|o|e s^( 8 c)s) nS 

l(4)of| p-s bi£*)| ^o^ (15 ) S saacK Efi, pS 1(2)0)1 nS P(£J)S o|S^a*W X|o|S S^(8A)a| 

ot^o| pS fl(2)0| | n _g t^ai s^( 9a)# g^5 f3i 7)|o|e g=(8B)2| 1>M&°| p g SI (2)0(1 n-a g^ (14 ) g S Aj 

*hcK o|7|77W2) g§o)| °|si| uflaai^ dais MISFET(Qs)o| 7-|2j a^acfr. 

cfgoll, E 9o|| ufEMfe bhsf a-o|, g}E«l| 7|e(1) £KX| CVDS°S 50nm SE2| SSf aa|5et(13)« ^, 4 

£a|cHB||o|°| SSI- ^a|5Qt(l3)« ase)|x|^seto S ni^sm, ~yjs| S o| SS j Sa|^°t(i3)# o|^ oiissfe 3do)| sj 
sH ^^S|sa| 7||o|s 3^(8B, 8C)s| ^^o|| Afo|s.S^JH|o|A-i(i3s)# S^si-cK o| o||SS ^x|-g.a|S(6)o|| oHUS ij-s^ 

£|^a|-(5)2f ?)|0| s A} S |.o|( 7 )o| ^Jgafs 5|-7| ^|SHAi SSh ^£|5^(13)# ^"E -tjS|b|S 0)|§ofe 7^S AfgS^ 

«ecf. 5E*h, tiiois 3^(8B, 8C) asf ^a|e^(i2)a| 5<llif# ^l^s ^7| ^ishai, EHoiis^* ia*|^sfo S 

dSo||, £ 100)1 u|.Ehi-Hfe. u[s.[ S0| ^-bjs|^°| nS l(4)o)| pfj oflijcll B(S^)S OlS^gJS^ p xHaS MISFET 

(Qp)2| p+S BhE*ll =s)|o|) fi g^ sf2i S| sal pfj 1(2)0)1 nS #^w, oil^q) As(b|rfc)# 0|S^«F 

oi n xH«S MISFET(Qn)a) n+S WE*I| a^(lO)(A^, =E)leJ)S S££H=h o^7|77Ws| g S0 || a|8H LDD ?if ?b|& p 
*H^S MISFET(Qp) SJ n MISFET(Qn)o| 7H£| figec}. 

E^ofl, £ 110)| ^EWIfe b^h S0|, ei£*|| 7|e(l)^o|| St^»|| 300n m gES| SOGa|(16)# ^fi£5SU, ^#7|# 

4001C SE2) >4i:M^|7| go||Ai u)| 0 |HxHa|§ ft) ££ 800TC, 1fi- 9E£| S^a|# 0| S0GS|(16)S 0|A|i^ 

o|(*|^^)°hcK SOGat(i6)o||fe- oiiaq) Ma|^ah&?||(p 0 |ysilazan-based)s| ^7|(«a) SOGS Ah#*hd. 



http://patent2.kipris.or.kr/patent/XML/OZZY1 977/1 01 9990001 957.XML 



04-12-10 



■KIPRIS(gJH^S£) 



Ull 01 X1 10/56 



S0G5t(16)e BPSGet S2| #ej)ri:#^(glass flow)9Jo)| tj|s}oj a|«£?go| £°t*j, o|Aflffl- ^a|o|^a| affl(gap fiii)£ 
o| £F|cHufo^ | S ££|^zishii|2| «H^&7flS£^x| dIaiis^ 7)|o|s S^(8A)(?JS-ij(wL))2| ^n||o|^o)| dHUe|<HH ho| 
= (void)?1 ^Plfc- Sio| f*ck sEfi, SOG^(16)S BPSG^I #o||Ai SRr &a|7J2| S^a|# SSr*| ^afi £ 

€• a|#S*go| Sojx|HS, Dflaa|# MISFET(Qs)s| HMelolM- ^S£|S2| MISFET(n *HgS MISFET(Qn) 

p *H^S MISFET(Qp))a| ±±, = a)|ojo|| ^ojS S*te13 ^-s. gf^s £flf ^ stimn 3*|o|| S*i 

a| A|o|| 7)|o|M £I=(8A)(*I=£!(WL)) SJ 7||o|£ S^(8B, 8C)# ^Sfe 3^(W^)0| £1*1«fe 5§ 2J*)|a- 4. Sl°°3. 
o||S.a|*j AjSjS MISFET(Qs) S! tSSIS^I MISFET2) Z^^^f tftitt ^ Si^K 

cfioil, £ 120)1 u^LHfc nl«1 ^o|, S0G9|(16)2| &^o)| 600™ S£Hj >i^a|?^(17)^ SI^S^, c^o^ o| 

£+i|-fcla|Se+(17)# CMPg°£ ^QfS^ 3 ag§ SS-SfS- a 4.^1 °+^| l00«nS£a| iiS|-^a|5Qt(18)# £|*I2[ 
ii^a|59j(i8)-& CMPS°S £°l-£! afloil sfg°| ^*|-ft|a|5at(i 7)2| M^sf7| 4N«H 

c«oj|, £ 130)1 MEhMlfe uta|- ao|, SSBllxl^E^/jg D ^ 3S . g. a<ijoi|So S njiaaij AjEi|g MISFET(Qs)2) n-S 

=S||Oj)(9 a )fi| At«o| AJSJ. ^a|SBKl8, 17)S X|7{«Cf. 0| Oi|SS. i A^J. Aj a |50| (17) 0| ^gO| A) 

ai59*(i3)o| *H7<£|£- 2dS tfx|«f7| fl*H, ^Sh-fe!a|sat(l7)S fce 4JH|b|£ oiissfe 7^5 AtS*M Vttct. 

o|o)ai £ 140)1 l4e^l||^ a|-a|. ^>o|, At 7 | sse||x|^:E°|(27)S d[a 3£ g. 2^o)|S °s n-S gaK^r. =e)|°J) 

(9a)a| ai.«o| Aja|^q.( 13 ) S aiPHSklL, cf#s S n §f*o| o t = t)| 0 |e A^gj^g x||7H*|"fe ^o)| °|s(| n -§ "j-£*)| 
gsK^, =e)|°J)(9a)2| &=s) ^»o)| ^a|H£(l9)S S&*Ha. cf# au=io)| ^y|s^(20)fi «4tH=h 

^Ja|5^(l3)2| oiise, tt£*7-|EKl)o|uf 4:^a|S(6)a| 5!Slif# ah7| ^s«, 4Ja|5°|(i3)# feS d 

o)|s)sfe a)§^o| SS-cl-. ae, o| o)|SS SShiJa|^°t(i3)# o|^£ S o)|§*fe ^jaf fa 2ao)|Ai g 

sha^, 7)|o|s S^(8A)(*l=4d(WL))2| ^^o)| S^h Ala|Sat(13)# fePlss O |^o|| £|«lj X)^o| 5]§(xg^o| 5jg)o| 
ssa|^naFs|2| «t|^t^lo|*ha| oWie sa|s*(i9, 20) # t(|o|m a^(8A)(*|=^(WL))fl| ^fi(|o|^o)| c|)skh ^7|S^ 
2.3. SlcK 

tH°£, SMS)! A-|^H<lt(27)§ H|7-|*h ^, =^2s.S|- 7j|°| 0)|SQij(cH|gcH f^S^f ^^aj + gj-Sfe 

A^SKH, ^2mS(19, 20)s| aH-^o)| itftt!- e>£«|7|e(1)fi| 5Pj§ AIIS*^, a-iJo)|S 544 SSSII^I^S £M.f 
^# JEII7H&CK o|ceH 5aHS(19, 20)2| a«o)| SOG^-(16)£ o)|S9J|o|| ^#£|x|o}, 8001C 2g2S 

o|(*iajai)S SOG^(16)S o| E« A l2|o| ^a|# iS)x| atfe SOG^o|| ti|SK>| ^±tl 7fls| o)|S°i)o)| m^oi 

o| ^o||S xH a| o)| a|*H ^^S§(19, 20) a| *^o| h?I| 5; (undercut) £|-^ SlcK o|^o)| s|sh, chga| 
g§o)|Ai geje#(i9, 20)s| m^oii DHSsife #B)zi(2l)w|a|s| B^S «1AI«| ^ sy^. 

a?!-, fe^l ^SjM#(19, 20)# Sdeh ^ 0| ^9)M#(19, 20)S #^a| p g l(2)o|| nS #^#(o)iam °l)# o|a ^ojfj-o 
SAH, o||fia|^ Aja)§ MISFET(Qs)a| ^^1, =s)|o| fiC |. £ ga gqo| p g ^( 2 )o|| nS S.^IS* S^SHS ^cK o| nS SJ- 
£*IIS-a =a)|°|oj e[»o)| a§sfe s?ll# &SF*te Saf7h SlSHm, =e)|°j2) oj a.|^|x| xja*^ 
□||Ha|-i2| a| = s||A|(refresh)^^S S.^IS 4= 5Uch 

chsoii, £ 15011 ufEWife Bhsfaol, ^^SS(19, 20)2) m^o)| #£Hzi(21)# a^ecK #Bin(2l)^, ash^aisetds) 
a| n § M^#(o)|?4c||, As(u|^))S a|¥»ll 300nm S£2| cfaS ^ai^^S CVDa°S S|s|?h ^t, o| 

§ ^al^g CMPS°S elQWOl 5^=^(19. 20)2| Ml^oll ^2.^ ««»cK 

o|o)ah, &SFAjal3sit(18)s| a^chi 01=^ 200nm S£SJ ^JH|a|50t(28)< CVDS°S £|^& H^li: &^|7| §o|| 
Ai 80013, 1^S£2| fll*)a|»«£tah o| S^a|o|| °|s|| «ajzi(21)# ^shfe c^g tjaiset^ai n S S^So| E<m = 
*(19, 20)2| THYS^ Qflaai^ Ajejs MISFET(Qs)a) n-§ Hh£*ia^(9a)SS. a^*^, *|x|»s| nS WHJHiasK^ 
^, =B)|oj)( 9 )o| S^gcK 

^#o)|, £ 160|| ufE^^. u(.2|- g> o| asallxl^M^S n|i3£ & 2^o)|S°S 5^|MS(19)fi| -ti^-y a|^at(28) 

# fl|7|&osAH, ^^S(22)S S^^cK o| ^£(22)€- H-dSq(L)°mYN ^o|y 4ix^a|§(6)2| ^g^ofl uy*|»cK 

0|O)A), 2SEHX|>;ES|S d|a 3£ £7H-^o||Sos ^ffl£|S2| ^^^591(28,18,17), S0G^I(16) S=' »|0|M>M-Sf9+(7) 
§ SflTiass-ttl, n *HaS MISFET(Qn)2| n + S y-£.*IIS^(10)(4:^, He)|°l)2| At«o)| ^1(11(30, 31 )# P «H 

MISFET(Qp)2| p + a y£«l|S^(11)(^^, HE||e|)2| a^«o)| ?2|e£(32 ( 33)g 0 1 U|f Sa|0)| p *||ya 

MISFET(Qp)2| 7)|0|e S^(8C)2| ^o|| ^i!|S§(34)« S^ShJl, n MISFET(Qn)2| 7)|0|S S=(8B)a| ^<H\ £A| 

a^ 7 |& b^2^ ^ oi, ^^§(22)s s^sfe o)i§jii|- sni e^(3o~34)# a^srt chiss as-°mAH, ^asi 

S2| 5&|m£(30~34)S S^S ctHoil o||£a|cHe)|o|2| ^ ^¥S(22)a| xj^-o)| #eizi(2l)m 2?)l 3iU£|fe 

tf^l* =^ 21 cf. ££Sf, ^§(22)a| aasf ^S(M^(30~34)2| a^ 7( ^ yq) o| ^ s SS |) £ 

1=1*011, £ 170|| ufEM-Ht ah21 fo|, ^ii|M#(30~34)2| ^^§(22)a| M|^# S^SIt a^a|^e+(28)2| ^^o|| 
40nm 3£S| Ti9+(36)« S|aj»cf. Ti9+(36)-S, 0||^«|£B|7l & 5^1 SS(30~34)2| 7H¥o||*j£ 10nm S£o|a^o) 01=^ 
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KIPRISCSMaiSS) .. , HOW 11/56 

S «1-Mtj- ^ 21- #a|D)|o|^>tifjE)(collimation sputter) #s| :nx-|g=g eH |j S § A^3h&| S|s)^cK 

0|CHAi, TiS|(36)S qp|o)| inSSfxl 8^2, Ar(of=S)7^ £*|7|§o)|Ai 6 50*3. 30S. S££| g*a|© HSU 

± &*H7\mo\\M 7501c, 1& g*,a|g aecf. o| H^a|o)| °|8H £ 180)) h ^ ^o|. £2|M£(30~33)a| 

s| Si?l&2f Ti^(36)0| «J§SU, n *H«S MISFET(Qn)2| n 

10nm T,'Si 2 S(37)0| S^S^. f£*h, ^7| ^^7^ ^N7|#0)|Ai°| og^jo,, £9^(30-34)^4^^ 

» Tie|(36)2| asjo| ^£|CH, sjfif ^§sp| olB|g oj-g^ e^o s 

SEE} 0|ttH, ^^B|g^(28)fi| &Y2| Ti^f(36)2| 2=J£ SSrSjXleh X30|<2|°| i!^S|X| g^Af □|^go| y. 

*rC r . £E£^, >i^£(22)a| *J^a| #5JZI(21)2| 2ao)|fe #el3(2l)S ^Srfe CFSg ^a|52+2fTi^(36)S| uh#o|| o( SH 

TiSi 

2 #(37)0| g&Sch 5a)E^( 30 ^33)o| x)«o)| TiSi 

2 S(37)S m^%'°S.J*\, ctm SSo)|A) 5^H£(30~33)2| «-H^o|| g&JE|^ = sHzi(35)S>K MISFETS| = 

all£J(n + § y£*)IS^(10), P + 8 1 ))o| S^sfe. iKno|s r *W JI£HS AjU 

°JJE(SAM ?JHHeF0|^(WD)§2| ^^S|S£| H^2f0| 7^SW| @cf. £S|M£(30~33)2| ^a|A^|H*4, TiSi 

2 o|£|2| jigg =4? ^a|A^|H, oflgctj CoSi 2 (i^S^a|A^|H). TaSi 2 (&ir£Ja|AK>| =), MoSi,(#a|He!^a|Afo| = )go 

Cr#°_£, £ 190)| i_^tH 1>0|, TiS|(36)£| ^o)| at = »)| 30nm 7^(40) = CVD go|| S|S(»cK CVDg 

■g, ^i^ggo)! b|sM*| ^U5HtHa|x|( s tep coverage) 7 (■ of) ^ £S|H£(30~34)£| *H^-o)| SEMf 1 ^ 

S£2| a|^|£| TiNS|(40)S £|*ltr ^ 2i^. o|o^, ^m l T-SL=LZ[ §^&I(WF 

6 ), ^rfc §J £^^£.KSiH 4 )S ^^7 r ^S Afg§ C VDH°S TiNQr(40)2| 4,^o|| 30 0nm S£2| W^(41)# 

Sl^SKIl, £<U|J=£(30~34) Si ^^S(22)a| 2^9\ Mj^i# W D 4(41)£S €fS«WI °« U ehcK 

Set, TiSi 2 S(37)S S^ef *^o|| D|«h#2| Tie|(36)S o|||,ioj(o £ x)|7HSFS. P xH^S MISFET(Qp)2| 7)|0| e S=( 8 C)S| 
•k^oll S^S ^a|SS(34)a| L4|^.i_(. n MISFET(Qn)2| ?I|o|e S^(8B)2| ^o|| £A|s^| ^ §a| e^oj 

m^o||s o)|SO!(0| SjgJ^, #a|Qi|^ t)|0| ■ S^(8B, 8C)2| JES(W^)0| oflSHjoi ^glc(- o|^S 

7| -^IsHAi, & ^a| SEHollAit, 5aje S(30 ^33)o| xi^o|| TiSi 

2 S(37)S S^*} ^, -t[£r ^a|^ar(28)2| ^ejs^(30-34)2| M)^o|| ye o|y§a| T i9|(36)S azj *H zi ^oil 

TiNS|(40) Si WSK41)* flafftcf. 

CrSo||, £ 20o|| ufEhtH b^^^^ ^o|, CMPSS a^«KH &Wtfa|S0K28)s] ^r"s| wat(41), TiN^(40) SJ TWOS)* fll7H 
(#a|^|ai|)»SjE*|., 5^S§(30~34) SJ ^£(22)S| m^o|| At 7 | W st(41), TiN^(40) §y Tiet(36)°S # 

^3(35)# S^&cK o| #e-|a(35)t, ^«rtlaisa«28)a| £MTft| Wa|(41), TiN9|(40) 3! Ti^(36)S 2^oj|So S ^|tH(o)| 
^ofl 2|sH S^*H£ @cK EES!- o|m, ^at4lE|5SK28)^s| Ti^(36)2| #^5 r a, ggo)|A) ^+*|. ^ 

a|5et(28)^oi| fj^slfe. HHiJ(23~26)2| uf$s| n-g- S^a| a|o)| ^ ^a|^e|(28)a| sg°s^ e|a|sfe fiol 

^7| #Bjn(35)^, 3§g S^eJ wat(4D# ^flls =?-&s\o\ sy?| ffHSofl x|»o| ^S^SA|o|| fecf 
wat(41)2| sfgoii TiNe|(40)e wet(41)S CVDSSS af| on ^m l rSLsL2i Sio| yg«K^ ' 

S*l Sj ^(encroachment)^ aS(wormholes))o| SteB*fc 5# &x|*|~fe. §^§£^ 7|-^-*j-Jif §a|o|| l-^oj jis 
a|g§o)|Ai wet(4l)af s\7\&o\ y§(^a|A^|=s|- y§)sfe 3§ yx|sfe §^§0^ 7|^*^ o| W^Soil^ TiN o| 

g2H3(35)fe Wa|(41)« a^§w o^Ai TiNSt(40)# «M ?^8H£ QcK ^ 5^^^(30-34) 3) ^*(22)2| 

2|^o| g| ¥0 || b|^9|a| TiNet(40)S DHU^CH #Bi3(35)# S^8H£ ScK o| g^fe. WSf(41)# SK>| ^ 

0 g^oil u|«^o< #a-|n(35)2| x|ao| c|-#o| §§o||Ai ^*H4|ai5at(28)s| 4,^o)| we+(42)# 2^1 

o||S«r01 u|S^(BL)2r ^Hg«flo| uH4J(23-26)# S^Sr tcHo)| TiNe|(40)0| o)|S^gii|s £|S£ b«Ai(23~26) 

2 I- ^SS-OO- 34)0| -y*|#af q^oI qH^- S^r»fo|, uHd(23~26)2| a)|o|o^°| XHf£7|- cfl^os »^©cK 

Er#°S, ^^|a|Sat(28)S| ^o)| o|S r ^ f§ H JS°S «|Md(BL) Si ^^S|^2| *I|1#«H2| uH^(23~26)# 8«»i^. 

£. 210)| U^tH H^Sf ^0| A h£f A, £ |^D| (28) o| ag# ^*JA||S*K^ ^D^Af# X)|7Ha f. 3 #^0)| 

100nm W^(42)S ^2jEiga°S S|«l»cf. c^ofl, E. 220)| u^sf wet(42)2| ^o)| ^^gh SS a||x| 

^M^(43)S a[±3.sL *W W^(42)S 2^o||S«fe ^o)| 2|sH, u|S-tj(BL) Si ^^4|io| flUgsflo) uH-tl(23~26)# 
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'KIPRISOWSISM) , IBIOIX1 12/56 

»c*. SB. WS«42)B #tfA»o| ^o £Si ^ A)0 ,| s£B)|x|^ S 5t(43)0| »a)|0|tf(halation)§ SJ°?1 ^g,, o, ±s » 
o|^)2| *|^S^£7h x|«f*te ajo| sicK o|2S &x|sp| flAWfe wa«42)s| #*o|| gpqots 8M| SI^SKa Ua4 



o*7|ah, ^s^ai^aisf 3 ^o)| ^# 3^^a| si*t£oi| q^o* a«[ 12H -gg&cK 

[2 1] 









1 


W/TiN/Ti 


*t£| tfg 


II .. 


W/TiN/TiNx 


«ta| VMS 


X=10% j 


3 


W/TiN/TiNx j 


afa| g^g 


X=15% J 


4 


W/TiN/TiNx j 




X=20% I 


5 


W/TiN j 




s-iwr-Ni-U r-l T J ^.i 


6 ! 


W _J 

4Jlnl>w^. PI 1A/OI 1— nalxnl. O 


a*a| ai# 

W F""\ O : i^l TT 4 0 IT -|| -T-r-i 



aao« 6##2| g^a|(A|s 1 ~6)S 80010^1 3r£:SS|7| §o)|Ai 5-g-TJ l^alB *o)| ^go) 

a^s a at* aaie- aoicf. 3*1121 a|soji show w^s ^E^ass si*i«hi. st^it 3oonms s^ci- =e 

tt. A|a 1 ~5S| TiN^m iflE^aSS SISjSR, 50nmS SFQcf. A|s 2,3 S! 43] TiNx^S, gig 

£ 2i<ga\MW El^s^cK ^*)|*|o S - Ar(oM=L£)- e«7h&a| SS«l-rr 2fo)| 

S|SH S^u|(x)S A IS 1SJ Ti^t-g ^H|e)KS°S §^*f2, 50nmS SfS^K 

2o)| L4EH^|fe. i>o|, a|s 1 -4^ 7j|3o|| afa|7f tf«|«Kam. 5, 6E SS) ^a|7F BMS»M o|^o s « 
<M. Tiaj- 5E-b Ti7f jjfojfi- ^efls ilfS TiSfBS em iJ-S|-4la|5s+o| ?IIS§ gfi -y-Eijoji a-) mgoj g^a|g a|o| 
**So| S^SSfe- 3do| es=|«cK nsHAi, A f2ft§ mis) gs^aj ^Aj o)|l|x|S as, wach£ Si^o| A^iitl 

tJjl, £EttTW0| SifidFS £iaf§S S^^7| o||Lix| &3$g. jeJo) u\£lM, 0| 4!20| -^7|& 

ej-ai ^7^D2| §i°Jo|am ^SScK EEt}, H&oH Ti -£*HSH=- 9^-af£ Ti EFSi*llSAife oWaj 2f§*> Srt2^&^■(TiN)SA^ 
^^Hs^ § °o)|^, Ti-N nf2|*|-fe o||L-|x|7F I££ £JHS, o|^o| A|s(5)oj|Ai efa) ty^So| #22-@ SeJ 



SE*h. ^^#(22) S! 5^IS§(30~34)o|| SiOjA), n Tiat(22)^ x|)S £)oi 21x|e}, ^ = £( 2 2) §J ga|SS(30 

~34)S| #BjZlS^(35)S Sfgo| c ^ as ^a|5#Si3(21) £E^ BH«l|7|eK)|| S^EjOj 2i7| QflSOll, £EB #BiZlS^(35) 
2| -yfioil-b H|Sd(BL) SE^- HHd(23~26)0| SX|)*|-HS Sfl|7f Sffe^. 

*«SgJB0||A^ ^Sf^a|^e|(28)a| W^(41), TiN3t(40) SJ Ti^(36)S 47|«K>t e§( 30 -34)fi| Ml 

^^(22)a| M)^o|| »EHzl(35)# S^B ^, i.^a|^°|(28)s| 4,^o|| AHg*| ffl- we|(42)# nj|Eiy*KH 
(BL) a! uH^j(23~26)# 9«»cK ^aW, o| gJ-g|o|| W«t(41), TiN^(40) S! Ti5|(36)S i^EiyshcH u|S-tj(BL) S! uH 

d(23~26)S S^S^ 3-^o)| am ifligSS S7W^lEf, >-f#o|| H|S-tJ(BL)2| ^ofl ga^ijg *»^KC)» S^fi- 
Wl oil SSHAl-fe 2g a^a|o|| 2|§H u|H-tJ(BL)0|u|. u||>d(23~26)o| SJ°?|fe 4= SUcf. 

SEB, 0H^«|Sb|7|- s 5^)HS(30~34)2| MJ-^CH| gaja(35)# *. u l— ■id(BL) SI uH^(23~26)# fl» W 

^(42)S 4.^41 aiset(28)s| ^^o)| S|^sfe ^7|°| x|£»ao|| WS|(42)§ n»|o|| ^^*(22) Si S^IMS 

(30~34)£| M)^S2| ate) dHU# JlEia- ^S7f S{o°s, WS|(42)S gf-E e^lS ^ sycf. o| ^1^^0)1 a) 

H|£ti(BL)a| W»0» SF^HI & =t= 21°H£, °JHS^ u|Bd(BL)2| Afo|o| S^£J^ 7|^SffS o\ ^ <Hc[. 

SE», i4SF^alSet(28)2j 52§ CMPS°£ flo^«fot @^S[2, a ^¥o|| g^S W»|S| W^(42)S £|S|B 30)1 S|SH 
W^(42)S oflSS ttns| £tHo||S&# ^7)1 & ^ SI°£S, 5ia«x|^aaK43)s| ^acfJE k3S 7fx|fe ^ = §(22) 

o| lh^o) =£-(a(35)7f- a 7)1 5JH£J^ S^ll* g^xift 4= »[ck 

o|Sd(BL) S! n|4!(23~26)S, CVD9°S £|s< «• we|o|L-f, W^af TiN^sl ^fSe|# S4 H «H£ fflcf £& >4Sf 

cfSoil. £ 23o)| ufehtH u^2^S0| ti|S4l(BL)2Mil1««Hs| b« Aj (23-26) 2| z^2| ^o)| a|^l 100nm S£a| ^ 4|a| 
5^(38)« S|5jsm, o\o\M ^*rtJaJSQt(38)s| ^¥o)l ^^)| 250nm 9£E2| SOGet(39)S ^§7|# 

400TC S£2| a^^oj^i #0| | Ai H,| 0 | a ^ a | # gs ^ > eg 800 t c _ 1 g. S£2 | Q^a|9 g*M e!A|nfo|(*|^^)&o S 
*l, SOGS|(39)e) ig§ SEffl-acf. 



£p|s* ao|, t>4f ^Ja|§at(28)2| 1S§ =l ^¥o)| gfg w*t(39)S S|ajsK>| b|eAj(BL^ *)|1#«H 

£| aH4l(23~26)# S^B 3o)| 2|S||, S0Gat(39)2| H)|o|^ ^7)| S 4= a°£S a|H£!(BL) a 1 uH-id(23~26)sJ 

z|°| 2 *o| aaaK^af^|a|5aK38). SOGat(39))S°S 9§2ffi ^ 2icK 7)|o|Ha^(8A, 8B. 8C)2| S 
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KIPRIS(S^H^5lSS) 



211 0| X\ 13/56 



6W» ciH£h I>o|, S0G^(16)S| 3^o)| ££ ^S^a|$^(i7)« £|sf«KN a 5Sf «aW*| aWajs 

a©. u|"*j(BL)3f *I|1§«H2| HHd (23~26)o)| S|& EW?1 5fS 3^o)|£r SOG^(39)# Af§sfi| 3£Rya|§et(38) 

ft ¥h;hi sisjsfe 3Je>o S + ojck ch# aa, his^(blw bi-m (23-26)2) S£*f7i- 301, sog^(39) 

el°Sfe Mtt 8EHdo| 9ojx|x| at a°o)l-b, SOG^(39)a| fi^S CMPS°£ flowa, a a 3*o)| SOG^(39)°| 
2321 °\M\& guHSS M^*p| 910 ^S^BISBt* S|^«H£ flcf. £E», S0G2|(39)# Bl^Wl^fe £t)| 

c^o||, £ 240|| L-^tH tj}sf ao|, S0G2|(39)2| ^o)| 2 00nm 3£2| eft 3 HJSS«70)» CVDgSS S|S(& 

sS2«x|^se+# afi35 sfcH o| c^S ^a|^at(70)« 2^o)|§#o SAt)i g9|E S (2o)°| gyou ^§(71)S 33 

tM. 0| ^«(71)e II 2JS0| *|A7»*|^fi|. a« S£S 2|£S «gttC}. 

C H££, £ 25o)| ufE|-tH ^o|, ^S(71)2| *e|o)| c|^g £Ja|£2|o S A^|H.H>in||oH(72)-g- S3£!-cK 

Aho|=^^B||o|Ai(72)fe ^¥£(71)21 Stf-Sl-t c^g 41 a| ^ °|( 70) 2| g-Jfio)| °|^^| 60nm S£E2| gf^ *)|22| c[g 

3 AJa|Sa«D|£A|S)# CVDgHsL S|g*h o| cfgg ^a|^°|# oflseK* ^§(71)2| *^o)| y^o^) gg^c|. 
0| A^HE.H^fif|0|A-|(72)# S«S££«|, ^¥S(71)2| Mia(Shx|#)« £|ri:7hg*|^ficf£ d|A)|*M| £cK 

^#011, £E 26011 i4EHl£. t^2|- g> 0 | cf^S ^a|£Q|(70)H|- ^0\E.*l±H\0\M(72)m SKH ^£(71)2| S 

^2KS0G2|(39), £WaalS«t(38, 28))« 24Jo||S»1te 3Jo|| 2|sH, h|S*J(BL)*1 o|^Jo)| °JS«fe t)|H3(BL)2l2| ^n||o| 
^ 2J^g #sfoj aajM^(20)o)l SgSfe ^¥*(48)# SSttf. 

^¥^(48)S £|^7^*|^fic(.£ D |aiis- L)|g§ 7Wfe ^§(71)2| **jo| a^| = ^^b)|o|ah(72)# DfA. as ggs-| 
zi H§€ 2|^7(-g*|^Mch£ d|a||*mi gcK o|2Jo|| 2|s|| u|e*)(BL)2| ^n)|o|^ ^§(48)°) £• 

S*l 4= SI££S, cf#o| ggo)|Ai ^§(48)2) «-H^0)| GHHE|^ #B)Zl(49)7f b|e^(BL) SEfe n S^2| gBjzl 

(35)2|- E^S^E- 3dS ^ 

cHloB, £ 27o|| qeNt nfs| &o| ^¥-§(48)2| M|^# s&shfe ^aa^|aisat(70)s| 3¥o|| M^SWiacH P(°I)) 
S 2|^l 200nm S£2| cj-ag *Ja|go| (D | £A | S ) # CVD a£s gjaj^j. ^ ) 0 | ^a|5°t# c^g 
et(70) 31 AK>|£«^4o|A|(72)sf o)IS^ ^o|| s|$H ^^(48)2| M|«o|| ^a|^a^o S g^zi(49)g- 

^gofl, £ 280)1 ufEMfe aoi, SOG s|(39)2| g^o)| at^| 200nm S£2| ^ -feJa|5°t(44)# CVD 
asa)|x|^Eq|^ Dfiag *)■ 2^|o)|S°S ^-SS|S2| aaf ^a|^at(44)# fllTfS^. u)|aa|cHe)|o|o|| 
^2|( 44 ) S §M^§ §if^xKC)2| s^S^(45)# S^sfe SSo||Ai tim ^a|^°t# o)|s& oj|2| o)|S^§nj 

c^oll £ 290|| L4EK4 BfSf &o|, ^a|5e|(44)2| gjfo|| CVD {^*WlaiSot(50)» £fs«x|ii9t 

= °^3£ SW 4.«HMai5aK50) SI a *^s| £Ja|£°t(44)# a<Mo||SSfe 3do|| °|st| ^^-S(48)2| g^o)| 
(73)S fil^ttcf. SM^Sjg §^t*KC)2| S^S^(45)^ 0| 2.=-§(73)2| MJ^# ci+a(- ggE|°^, «^2^(45)2| £S 
SIS 37)1 SW ^gSeflfg #7FA|?|7| 9|S«A^ gS} 4JS|^S|(50)# ^EHg Bt^90(o||gcH, 1.3/zm 9£)S S|3S fi£L7F 

chgo)|, s 30o)| LfEWIfe d^2^ ^o|, 2=f(73)s| lH^S SSSf^ tHWia|5B«50)s| 3^o)| n g #^^(ol|acfl P(°l))# 

a|^jH| 60 nm S£2| c|-gg ^ a|^°)-(45A)S CVD a°£ o| c(-2§ ^a|^^(45A)-E Sfi^aiS 

AKC)2| sh^S^fiSAi Atsgch 

ctmoH. £ 310)1 ufEhtH u|.fif ao|, £sg( 73 )o| m« s sf^sfe cfgg Aj a |gq|( 45A )o| ^jjto|| a|^^| 30 0nm 3£2| 
S0G2t(74)S Cf#o S 4001c S£ o| gsfoj SOG2t(74)# m|0|H& £^S(73)2| 2|-^2| SOG 

a«74)#o||Ss^ WUct. 

cFSoji, £ 32011 i-fE^ a0 | ^^S|S2| c«a^a|SBK45A)a| 3¥# sssl|x|^sa+(75)®S D)|Ha|cHe)| 

0|2| >4^a|5°|(50)2| Ak!jio| c ^ ag ^a|S2J-(4 5A )S 0)IS(0|^3 0)|S)*KH X\Wm°g.M\, S^S(73)2| E4B|. 

°f¥S^(45)o| S3SCK 3|^S^(45)e cfaS ^a|^°K45A) o|2|°| HS°|o S ^gsj-^ £ jycK s^s=§o| £SS+ 
^ c^°| gSo)|AH s«H^lfe StfSa^2| 3SS^a|o)| 2|8H ^s^a| af- §£ oj a m|a^ s ?u|&£Sxhs, 

oil&cH w, Ru(^E)l^) #o| zigg 3^o|i-f, Ru0(£!-2|- ^EflS), irO(^sf o|a|#) g°| ^^>4 S (.= S ^gsf^ 50I ' 

chSoll, £ 330)| ufEhyj u[<$ ao|, £^S(73)Bf £^S(73)2f2| #AHo)| ya *i*HJa| aaK50), SJ £^§(73)2| l|)^2| 
SOG^(74)S f?2lS) 7)|2| 0)|SQ!jo s ^ A |o)| fll^S ssa)|x|^e °t(75)S %W&cl. o^Ai, D||aa|Ole)|0| 

# -^l^sl-b Sse)|x|^Eg| fi d)a 3£ «j. 2Ajo)|So S ^^s)s2| ens -fe!a|5&K45A)# ^|7^o S m), gfiotoj 
3^(45)o| ag&ch £=.^2| sahoi A^a|eat(50)s| *)^o)|^ ^sf 4Ja|59t(44)o| §g2|(H Sio°i, 3S^a)gat 
(50)# #^o)ISlh tcHcHI Sf*2| S0G2|(39)0| o)|S2j^ oNcK 5£*l- 0|nfl, ^tga|^o| H ^ = c ^ gs *Ja|^at(45A)o 
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•KIPRIS(55H^8ISfi) .. , HOI X1 14/58 

S zmsio\ zi s^2| ^e)§. >4s^a|Sn(50)o| oisslfe as omcf. 

^gS|S0)| ipE^ S|^7?||o| ^^a|^at(50)# ya££A|, c)s°| g g0 ||A) SM^§ #§f^KC)s| ^*o)| g&sjfe 
BZ} S^s|(56, 63)s| 5So| D)|Ha|o)a||o|<^ ^*jS|so||A) tH°| §&)£!■ ^opF sj°s, £Zt S^^(56)2| ^o|| HD*|s)4r 
^I2S«HS| aH*j(52, 53), §?J S^s|(63)a| ^o)| u|)*|£|*r *)|3§«H2| a|)tl(57, 58) 3J . *)I2S«I|2MI3§»H2.| hH£!a(o|§ 
S^Sfc- ^g(60, 61)S| S*jo| go|SK»| fJcK 

cfSo||, °jaqoh £-^71 #o)|A) 800t!, 3£- S£2| S*)a|# SMfS^(45)s.| SSo)| gfg 3S^(o|Sa|s|)§ g^*,. 

£ 340)| u^y) uts|- ao|, »W3^(45)s| ^o)| at^sg Unm S£2| 8fS Ta 2 0 5 (£W«»m(46)# 
^(45)21 S3a| SSfatS, s^s=(45)# ^3§£J£|£?tt(45A)o| c^oii nsfe S*^|o)| a|sf| 3d* SJ- 

x|sf7| *|*H S^S^K SE», Ta 

2 0 5 ^(46)^ oligcH aiEK»|^A|gha(Ta(OC 2 H 5 ) 5 )S ^7h^s a)## CVD B°S Sjaj&cf. CVD £)£)&■ Ta 

2 0 5 ^(46)B ^l5HHa|x|7F #o HS *0(WS)8^« s^S^(45)s| H33*l|of| 7)2) 2£)# stalls 

o\o\M, 800 'C 2.| Aj. s ^ £.*|7|#o)|a) Ta 2 0 5 e|(46)# 3-S- Si H*|£|°hch o| US gefe #0)1 2)8)1, o|^o ( a 

SS^ol £|^£|o) ag^s otS£| Ta 

2 O s ^(46)o| 2J0)*Jch. oi^oil 2|an gM^sfS *S^xKc)a| £|?|x| *)## 51° a|Ha)|A| s^a ^a^ 

DRAMS *ll 2» 4= 2ic). 

as-, §a^§ §if^xKc)2i ^¥a^(45)s ej*iis)ej #s °h<*i 3 is^t 3.n sku, a §^§30^. °g 

#o| 20 ~ 25 SESI Ta 2 0 5 at(46)°S ^^If^, D)|aa|^S o|4|*tS|£ 9£i2| ^x|o)| 3-£)2SHf# SfSSfe 

5o| 7 Hir ©Ml hck 

SE»,.Ta 2 0 5 a«46)s) £|sfo|| af Ai g£s| fe sf*o| H |e^( BL) gj ^ns«i)o| b||Aj(23 - 26) # t& ajei|§7)|°| S^e|af2) 
Sl*f&0| °ks°h We|HS 5o|| 2|sH, Ta 2 0 5 s+(46)2| SS^^a|o|| 7|°jS(-0^ u| e-ij( B L)0|i4 u|)-£l(23 ~ 26)0| s|°| 

°J°?I fe- yxitf- ^ 2icK 

SE°h, u|eai(bl)« M|flgo| W°4°I 3Jo|| °|sH, £|^7|-gx|^o| S(-°| o|a)|^^o S d|s-t1(BL)0| 

Ta 2 0 5 0K46)a| 2SS»|a|ofl 7|oj©ho) ««f^uf EhilSfe g,^|lh =^ ojc). £E*h ^SS|S2| MISFET2F ^)|1 

§««o| b«Aj(23 ~ 26)# ^e|S^(30 ~ 35) a| M)^2| «e)zi(35)# m^^0| ^ £S^S(wet/TiNa|/Ti^)S 

?S&°SM),Ta 

2 0 5 et(46)2| 322- ^^a|o)| 7|oisk» =b)|ojo| *j^7) #cH»c^x| "x-t^oi §cH§te g,^|th ^ 

SM^»|* *»^XKC)S| §§S2^ oilmen BST, STO, BaTI0 3 (E| E^f afS), PbTi0 3 (E| tM* y), PZKPbZrxTi.xOj, 
PLKPbLaxTVxOg), PLZT #2| g^^ShSS o|^o)x|fe H(^)^S*||e|°S ^FSS ^£ 0|#°| H(y)#g«|atS 
3#o|| ^§oj >ig S Ai 2^a*j-o| ji#§o| ^7| ^|s||Ai atS ^o)l ^o)£ 750 "C §£ o|^-°| i-&a»)a| 

• S# ^£7) 2io=.^ > o|S°| H(^)#a*||s|g a)S& a^-a)£ ^^*|. 12ff ^ o - sjcK 

c+#o)|, £ 350)| L-)E|-tH Ta 2 0 5 ^(46)2| ^o)| CVD 6)3) ^HfE^SS S§W TiN ^# ^, S£e)|x|^ 

-^S D ^3S » ?J^o)| S TiN at S! Ta 2 0 5 at(46)# ifl|Bjy »o a ^| T iN^°S o|^o)x|£. ^S^(47)2f, Ta 2 O s 
e|(46)°S o|^ojx|^ StfSgefBf, c^g ^|a|aaK45A)S£ o|^o)x|^ sf?g=(45)£l §ii ^ s §§f^ 

(C)7|- SMdScf. 0^7|^x|2| ^So)| 2|sH QllHal^ MISFET(Qs)2) o|^o)| 5)^s S^S 

(c)s maai{joi awaech sm^^§ s^^kosi ^a^(47)§ ™ ^ 012121 hsbi, ^i^ch #o S 

c^oil, S. 360)1 u^E^t^ a^2^ g>0|, ^M^sig *»4:XKC)a| ^¥o|| #Z}^^°K56)# ^ s E ^|x|^Batg 

S. ^S2|S2| SZJ- S^S|(56), 5^(50), SOG ^(39) 3! i}^a|^a|(39)S olIS^ 0 .^ ^|1#«H2| ufl-fd 

(26)2) 4,^o)| ^^S(54)S »«»cK §?i Se4e|(56)S <^|?jq) CVD Sl^ffl- a|^l 600nm £JSte!a|5Bt©. 

^#o)|, £ 370)1 ^EhtH a)Sh ao|, >i¥#(54)2| lH^o|| #B)n(55)# S^fi Jft, 3^(56)2) ^o)| x)|2S»H2| ufiAj 
(52, 53)S S^&cK ge)a(55)fe, ofl^q) SZf Sga|(56)2| ^o\\ ^D)E^^o S Ti o^g a 3 ^«o)| CVD 

TiN^ w^S S|£)*f ^, 0|S°| o||S(7H<mo|| S )3^ ^S(54)2| M)^o)|B} ya£ £ «| a^ftc+. ?H|2#«1|2| 
MH4d(52, 53)S SSat(56)2| ^o|| >sll)E)tiass e+^| 50nm S£2| Tiet. 500nm S£2| AI(tt?°l6)Bt, 

2t^| 50nm S£2| Ti » ^^11 50nm TiN ^ S|a)^ ^, S£«H|x|^esf§ d[a 3S & ?ha)o||S°S. 0| 

#2.1 5|# ndEHysi-oi s^ecK 
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KIPRIS(S:M*I5S) , 21101X115/56 

*»±*KC)s| §tf§^^# SS2| S^ais cthsfe g*jo| B7I nHSo)|, g?i S^^(56)2| ajj=i 

<HI S^slfe *U2§»H2| uHd(52, 53)2| *ms*) ^gg g^o|q a g*Wo|| u|^cH Mlflge ^^cHx|x|y S7|a=|s-o| 
S- Al# B- £2*HS# 4» °(cK ses, HSfil g*)a|# aM§.£- g§o| at#o SM) 37^21 §*)|£ Aj7| 

x\ a°HS, £W nigs S?i S^e|(56)2| *)l2#«Hs| uHd(52, 53)# 4, «2J- 3ltiBt(56)2> Tfl 

cf«o(. £ 38oj| i-fEhLHfe. df£h ^o|, xi|2S«H2| bH£j(52. 53)2| ^<H| x||2S| §7J S^^t(63)« #lf 
^KC)sl «a S^at(63. 56) S o)|§sk*| ^£(60)# S-yoHi, ^^ S | S o| n|2§«no| b||^(53)s| #if.a\ g 

3^(63)§ oJS*foj ^+ft(61)« ««tW. x|2S| SZ> a^at(63)&. oflgcH CVD BSS BW*| 300nm S£S| £1 

«Wai5W ^ ^"<>il -BSIS at¥ * 400nm SOG^, ££ a ^o)| CVDS°S Hsjfi- s|^»|| 300nm S£2| 

£Wft|B|SBt£5. T^StW. *tt 3^91(63)21 SOG Bffl| m|0|3fc AIS *M* §fe x«2S4|fi| «H-id(52, 

53W«a^a(* »»*xKC)a| Si«ISW| SSfSfe as 8M«M ?|*tof 400"C S£s| S£<h|a| gecK 

3*. ^*(60, 61)4 <-H^o)| #^a(62)# agtta, o|0)*i §?J goj°|°| #j=io|| m^s] u| 4!(57, 53, 59)# 

^0)1 fi|8H, &7| £ 30)| i-fENt: DRAM 0 1 7|2j Sggch #Bj3(62)t Ofl^cH At 7 | #^a(55)2|- §SJ» £S*Hfi(W 
^/TiNS|/Tiat)S f4l*|2, *)I3#«H£| b||Aj( 57| 58, 59)© oflgcH Ap| x||2g*a| H ||d(52, 53)af £S^DS(TiNS|/Ti 
«t/Aiat/Tiat)a ?«ttch SEth *1I3#«})£| u||>d(57, 58, 59)2) Lj|^ti(it*tt)o| 9tiat(ofl&c|| gat 

so(. CVDSSS a|«i» tWilalfiBtat si*} ^£|5^°s o|^o)a-|^. 2 §£| Sgat)* £m*tx\<=}, n s.M^ gored. 

<hi agsife a§ om^, a g^^i ^ a^oiiAi 7ws as a© us. «cj. 

& ^S-E DRAM2f tal LSM «2l|A|D||aa|# fUfi gh£*ll S gofl 5^a|?|^ y£*|| g^s|s&*| #o)| ^ <&c\. 



Mt&£/ Si Jit 

& ^goj| °\sm, §S^5|i Sif^x|-S| §if§^q|= 2 = gji | 7Hm|A|e|.2^.b|eafoj ^.^o| oramchi 

she- -^-S-S Eithom a^-so|fi|°| 2§g g^ratss ^^S-o^AH, u|M-tjom ^.^a| S o| uD^jjjf -J4^ a|^Q|a|.oj 
£o| &^s|-i. #lfS^^-# S^S ccflcHI Ss||A|fe- 2Sa*|a|o|| 7|e!*|-oi u|EAjo|uf ^^s| S o| U ||Aj2f ^JWiaisa^Jifsl 
7)1^011 ^S|7F ^7|-^ Mif# Sf-^SI a-xia- ^ X)£££, 256 Mbit S! 3 0|^°| All c« CH| cHgej. qjgg: DRAM o| aj^j^ g) 



£E&, « |tf«a| ^^a^ei r Ti/TiN/WS o|^oix|^ #51 a S^j on W^oi &x\o\\ eeM^ SO 2^, ^?HS 9- 

927942* »a*fSBc^. 



^7| gMo)|^ r Ti/TjN/w ^ o|^-Oiz|t gBHn o| 7Ha|e|CH Sci^lel, ffi #go| S|SSS| UA4J0| 

Ti/TiN/WS ^s|o) 21 cK tcf-ahxH, b|EA^I>^ a A^aj-jifs| 7||flo||AH 3!7jgo| ^••a fic|-. 

0|5J°S^, ^7Hg 9-9279420)1 9J71S°| ^|°|^'0| Kte 3d0| S^SW, SfSnfe SsJ cfS «o|cf. 
(57)W?21 

*KH u|)-Jdo| S^E|H, ^7 1 uD-ids) ^o)| g°j°|°| ^«o|| »o)i zl 21^a*)|°|o S 

§^a|S 7Wfe Sff4:XF7f gAjg tt£4 S*|s|s&*|SAi, U ||Aj # ^ah^- sgste xfl1 ^o)|Ai A^7| 

^11 iSfe H§a 3^, £E-^ 2§§ 3^S| gsfg£ o|^0)A|fe. Jlf agog h|- £ 

*)| a«jfl|£S*|. 



S^»2 

Bl-£«ll 7|©2j a^o( x|| 1 g<*jo)|, ?Js.Aja(. 7)|o|s ?b|S D)|aa|^ Ajajg MISFETOl S^ H )ji i 

^7 1 D)|He|^ Aj^g MISFET* ^S.\Sns\ JH\1 S^etaj ^o)| -^7| D)|a.a|^ Aja|§ MISFETOl =e(| 

o|fi| S^2f S7|SJO S ££*(■ fl^atSf fl&*KH Si^ b| EAjO| A^ 7 | H|MAja| ^ 

oil ^12 S^^af ^oll ^7 1 o)|££|-a •id^t# MISFETal ^1^:, He)|°J°| c|-# ^JL[ £l7|S|os afi 3°) 
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kiPRis(g^H^aiga) , mi oi xi 16/56 

&*ISAH, ^7| u| itif saete 4^1 3^1 1 ak>||ah xih agota} gsfe Ejehg xfls>|£- n§g 

3*r, ££fe SSS g^S| S±1#S 0|^Oix|fe a§££ Sfe gh£*|| S5ja|S#*|. 

x|| 2«ofl Slow, 

&\ n#a*i|si-&, assie fie a^ais ^ eMj-etoj a§o £ ^ g*iais&*i. 
xil syoiAi, 

D)|Ha|^ gqs MISFET2I mis. S^S SLSBfg, z*o\s. =L SJ^7| 3^5f°S T^tfflO) flir S!§ 

S Sfe Bl-EJNI S«1S|SS-*I. 

4 2«W Slow, 

£p| 7|fif2| #2| X|| 2 S^0|| #7| DRAM2| ^gS|^2| MISFET0| gg£|i. &7\ MISFETS §•& 

^7| ^£|?7l|o| 3get2| 4.^o|| ~g S |^o| MISFET2) »|0|M S^, £E-tr =e)|°j # ©M<2|- *j7|S| 
— s S^slJl, SE*^7| 73)11 Sge|2f 3sf£f Siir xms«no| H ||Ajo| S^Ejol, ^7| x||i§Hflo| nHtiS?g*|- 

^7 1 x|| 1 g°4ej- AK»|Ai ^7 1 x|| 1 S^atiif 7fls« ¥^o| E|ghS *fls|» 2SS 3^, SEfe 2§g 3^ 

xil 5tMI 5U<H-M,. 

^7| x|| 1 §gajo|| 7H5(MJL)s|2, 4j-7| x||i§»no| uH-tj^f #7| ^^S|^fi| MISFET2| SE-b = ai|°l# 27|2*o S g^. 
«fe xH^oiife. E|E^a|A|o|^§o| S^sjo) 9l^r ^£*l| SI^S|SS*I. 

x|| 5tW 2/CHAH, 

^7 1 bi^Aj =i a 1.7 1 hh^h||o| 0H Ajo| 2izis A^ 7 | saaie, S^&ieteJ 5t *fe B>£x|| S*ja|S& 

*l. 

xil 5^0)1 aicXA-i, 

^7| X1|1*flHo| HH Aj» Ap| gi!|E£o| maoll SgSlJEl, E| =^^o| £ - E|B^af S^g^e|3f 

gjatai ^§°-t°£ SEHnS #5|o| ^ S | S o| MISFET^I ±& SEfe =afloj^ *j7|^o S g^sjoi Stlfe 3Jf 

x« 5tho)l SJcHah, 

^ S|S2| MISFET2-I 7)|0|Ma^, 5^°4°£ ?^e|cH 51^ 5§ S5JS|S&*|. 
xil SiolAH, 

^7 1 x||i S^^-g- ^fi-&#eH^(spin-on-glass)et CVD ^ai^e+^J 3t fg°5 ^fe «J-S*I| 

x|| 5^o|| SKHAi, 

§a^§ #lf^|°) a^oii a^si Ajai^^oi x|| 3 gojs|o| ^o||, -^7| ^|l*«Ha| ugAjaf 37|w°s. 

a x||2g»H2| bHAjo| S^s|i, &7| ^|2#«H°| u||^# ^o]s. ^7| xi|3 Ssi^ ^o| EJE^eJ 

a§^g°s sit ys*ii s*isis^*i. 

S^SH2 
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klPRIS(§3H^51§£) r BIIOU1 17/56 

< . 

(a) tt£*l ?IEMM ^oll t& <«alS*|a| *)|1 a-IH S^atsJ ^o)| £p| *||1 S^sf goH*1 ^ 
7| *]|1 SSSetaf g§fe ^£o| ElEhS *1|s>|?!- ^SS 3^. SEfe E|^S S^sfe- 2fS o|^cHx|fe £*j 
of* S|s(sfe gg, 

(b) ^i sa^ts miBia»ssMi ^ois. 3 <n^?i g?i *m a«h£* hqsw 91^ *m* sgs- g?i uh*j 

a| ^o)| X02 !£s|§ ggsfe- gg, 

(c) g?l *II2 S^e+2| #¥<HI *HH 3^, tt-S*^, *\\2 S^£S Slf^S Sgsfe- §SI 

Ap| fi£frtx|-£| gggga Ap t ^a*||o| 7Hgsp| ^flalSSS SS^fe 5!t S|~& gJ-S*ll Sg*l 

sg*|a| *H2«rt3. 

(a) eh£«l 7|es| g*l *iH S^ofl DRAM2I D||££|*!# ^gsfe DflH£|£| gajg MISFET1- S^sm, ?l 
&2| *)|2 g^<HI g?| DRAMa| ^g£|S# ^Shcr MISFETS Sgsfe gS, 

(b) ^7| D)|££|^ 3^© MISFET §U MISFETS) Z^S| ^0\\ *Ja|£:H|2| a-)|1 ggef§ S3Sfe- ^ 
3, 

(c) 4K7| 3^lg MISFET2I ±.±, Ha)|°J°| g<H£. °.^°| g-Sfal g7| xh| 1 goj&to|| *I|1 ggsh:a, &\ 
^^Slsal MISFET2I 4:^ SJ £B)|£I2| z^al g-7| *«1 S?j«to|| x||2 &\ ^S\S.3\ 
MISFET21 7)1 0|M g=o| Atyo| Ap| S^°|oj| ^|3 S^M-SS Sgsfc gg, 

(d) 4^| xi|2 SJ 3-?l 3HI3 MiY Si &7| gga|2| ^«o|| E| EJ-^S S|5)& g?l 7| 

S*|a|»SS«|, g?l aH|2 £2|m#s| xH^o|| it-§-°} g7| ^££|3.£| MISFET2I Si Ha)|°Ja| figofl E|ih 

(e) ^7| xfl2 a^II aJ ^7 1 X)|3 lH^# s&sfe ^7| E|&sts| ^«<m S^^t, ^7| ^ # 
^□jnf e|^# aH| filfh 2§§ ^^e|a| si^Sh ^, ^7| i aa^2| ^«o| ^ =^ ^ 

Ap| El^Btsf Ai|7HSFfe edoll 2|«H, ^7 1 x| 2 SI &7| aH|3 5^B§2| Ml^oii #eizi# S^^fe gS, 

(f) A^| xih §o4Q|o| m « o|| , qcH£ ^7 1 x|i sa^SSfe E|Et«x|a|e 2§a S^, ££fe 2tg g^s| s^h 
IS o|^oix|^ saatS gS, 

(g) 4K?| nHNy*fe edoll 2|§H aHM ^iijS^S gsfo^ ^7| o||aa|*! MISFET^I ii, =s||oj2| tm*t 

a7|^o S a^si^ b| eajs g^s^. 4,^1 n\2 sEfe ^7 1 m seisss §sw 4,^1 ^asissi misfet^i- a 

7|S1°S S^Slfe ^a£|S2| Afl1gW||o| b||AjS g^ofe gS, 

(h) Ap| n\2 saetai ^"oti aim a^, #a*i|9t. AH12 s^°£ aa^sis sir^^hs s^sfe ss« ^w^, 

xil 13thcH| SUcHaH, 

aj-^i o||£a|-i Aja|§ MISFET2I 7)|0|S g= °J aj. 7) ^^s|ss| MISFET^I no\E. a^fil ^# HS^-B, 
So| tgs aHa^S- cfag aj£| 5 d|^ a^ g^a|a|. g^g!°|a| ^§e|°J ^d°s ©te S*js|s&*|fi| 

All 13^o|| 9ioiM, 

a^7| b|EAj °j Ap| ^s|^o| xj|is»Hfij dHAjs | g^gieioj ^js ago £ sfe asjS|S&*|a| *i|2s^t|. 

aH| 131F0II SiCHAH, 

Ap| =^ A li(fs o|^<Mx|^ ^ : S2.sL U£4 S«i«lSS*|fi| *fl2&a. 

XHI 16tWI SicHAi, 

a}7| 3^ yiffg ajsj e[ij-9j Tim f§£S s|-b ei£*l| S*!s|sS-*|2| 
All 13 SJ-oil 9i<HM, 

a^7| ^S»|ata| etS# ?Ht!«^| &xW&E.n 750TC ol^oj a§o S S^s|S&*|a| fll^aa. 
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(a) <&E.n 7ies| ^S#s| *f|1 S^o|| DRAMal D||£l£|*!# n^Sfe *jO|S MISFETS #7| 7| 
&S| ^3#S| *|2 ^o)| #7| DRAM2I ^gS|S# ?gSKr MISFET# gg«t£ g§, 

(b) #7| fHiaaUa ^sfS MISFET Sj #7| ^ga|ss| MISFETSI z^s| #T<HI aai53|s| *|1 Sejst# S&sFxr 5 
3. 

(c) #7| cHiaai^ MISFETSI =s||o!s| sjcHs. *^s| #*s| #7| x«i Sgajoii xgi fqi§ f g^s^, #7| 
^ffl«£S| MISFETSI ^ SI Se)|°l°| #*a| #7| *|1 ggeto|| *H|2 S8| S£*1*l. #7| ^S£l^s| 
MISFETSI 7)1 0| H S^al #¥s| #7| S^^oll x|| 3 ^a|S£S g^Sfe gS, 

(d) #7| ?^|S* a #71 x|| 3 sen M£s| zf^s| m¥ S! #7| xfli #Jfio|| s^eqfs. gjaj^ ^ U£4 | 
7|e# ^*la|»°s*|. #7| xf|2 xi^cHI in*S- #7| ^-fflSlsal MISFETSI rfc^ s! H£||°ls| zjzf°| fiSo|| m 
^aj £ | A ^ 0 |h*S S3. 

(e) #7| »|| 2 2*H Si #7| x«3 5^S§s| z|^s| #7| a^msfs| #^of| #s| S^s|, 5Efe #7| 
3^em atts* fl|s|» H§g S^s|s| sigsts S| sift- #7| x|| 1 Soj9+s| #^°| #7| g^sf a=te #7| 5}§ 
s|« #7| 2iS D 4i| mm «|7H #7 1 x)|2 SJ #7 1 x)|3 ^qs^sl z|z|°| m^o|| g 

a, 

(f) #7| x|| 1 s^etsi #Jfo)| ^cH£ 4PI xin a^9+2| gsfc- Y^-o| xfls|£!- n§S g^, 5Efe 2>§a g^s) g 

(g) #7| iS^IS 2HNyf^S*j. #7) X(|1 fsW #7| Di|HE|^ AjSjS MISFETSI He||olS| &=Jlf Q7| 
SJ°3. S^^Jfe S^SfH, #71 X||2 SEfe #7 1 X||3 gsl-Oi #7 1 ^gS|^S| MISFETSI- 37|£f 
°S S^sife- ^SS|ss| xfli§«fl2| S^sfe gg, 

(h) #7| xi|2 a^etsl #^o)| x)h ^S*l|et, ^fl2 SM^si§ S^sfe 7^1^, 

#7 1 %&±7i[SH g^gga #7 1 #g*||°J-o| 7H-ti oh7| S*-|a|gS# S&S^ ^# ^25 ofe «J-5E*II U«1 

a|s#*|s| x||sg}-a. 



5E.&1 
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